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ABSTRACT 


Conceptualization  of  creativity  as  a  trait  present  in  nor- 
mal individuals*  raises  the  Question  of  how  early  in  childhood 
it  can  be  identified.    Substantial  intercorrelation  among  mea- 
sures of  divergent  thinking,  and  relative  independence  of  mea- 
sures of  convergent  thinking,  are  sufficient  to  identify  the 
trait}  while  study  of  intercorrelations  with  other  psychological 
domains  and  relations  to  creativity  studied  in  adulthood  are 
necessary  for  assessing  its  usefulness.    The  present  study  con- 
centrates on  whether  a  creativity  trait  can  be  found  in  kinder- 
garten children,  and  investigates  its  relationship  to  a  cogni- 
tive style  dimension,  reflection— impuisivity.    Hypothesized  re- 
lationships are  based  on  an  information-process ing  interpretation 
of  variables  proposed  to  underly  individual  differences  in  crea- 
tivity and  cognitive  impuisivity. 

Ss  were  8?  kindergarten  children  of  diverse  IQ  and  SES. 
They  were  tested  individually,  one  procedure  to  a  session,  in 
a  game -playing  rather  than  test-taking  atmosphere,    fhree  crea- 
tivity procedures  were  administered:    suggesting  possible  Inter- 
pretations of  simple  abstract  figures;  naming  instances  of  a 
category;  and  naming  uses  for  common  objects.    Forms  A  and  B  of 
the  Peabody  Picture  Vocabulary  Test  (PFVT)  provided  the  conver- 
gent intelligence  measure.    Five  measures  of  impulslvlty  were 
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obtained.    Two,  given  as  ability  tests,  were  similar  to  iCagan's 
figure  -ma  tehtng  tasks }  while  the  PFVT  and  an  additional  procedure 
gave  three  impulsivlty  aseaauree  In  a  nonevmluative  context. 

Three  sets  of  specific  hypotheses  were  tested.    For  crea- 
tivity, it  was  hypothesized  that  the  divergent  thinking  proce- 
dures would  show  significant  intereorrelations,  for  both  fluency 
and  uniqueness  measures;  and  that  these  ©easurss  would  not  show 
significant  correlation  with  mental  age  on  the  PFVT.  Pre- 

dictions for  impulsivlty  were  that  latencies  on  all  five  tests 
would  show  significant  intereorrelation  and  independence  of  MA; 
while  errors  would  be  negatively  related  to  both  latencies  and 
intelligence.    Finally,  two  predictions  across  domains  were 
ts&de:    3a  high  on  creativity  and  low  on  intelligence  should  he 
highly  impulsive  (have  short  latencies)  when  impulsivity  la 
measured  under  evaluative  conditions;  an<*  3s  high  on  intelli- 
gence and  low  on  creativity  should  be  hi|ghiy  reflective  (long 
latencies)  on  all  impulsivity  measures. 

Creativity  measures  based  on  the  Uses  and  Instances  Naming 
procedures  intercorrelated  significantly  and  were  independent 
of       in  both  sexes;  but  the  figure -interpretation  measures 
were  unrelated  to  these  and,  in  males,  showed  soiae  dependence 
on  MA.    Excluding  Ss  with  IQ  below  100  increased  creativity  in- 
tercorrelations  for  males,  while  failing  to  change  relationships 
for  females.    Subsidiary  analyses  suggested  that  eoisraon  pro- 
cesses, notably  degree  of  involve sent,  may  underly  performance 
on  all  creativity  procedures;  but  response  totals  from  only  two 
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of  these  conform  to  hypotheses.    Special  problems  associated 
with  the  figure-interpretation  procedure  might  aecount  for  its 
failures  to  correlate,  despite  the  presence  of  a  unitary  trait. 

Hypotheses  concerning  impulsivity  received  detailed  confir- 
mation.   Latencies  were  significantly  intercorrelated  and  inde- 
pendent of  MA;  errors  were  negatively  related  to  both  latencies 
and  MA.    Impulsivity  shows  generality  across  a  range  of  cogni- 
tive tasks  and  is  not  systematically  affected  by  administration 
in  a  game -like  as  opposed  to  an  ability-testing  context. 

Only  tentative  assessment  of  relationships  across  domains 
could  be  made,  since  little  unity  appeared  in  the  creativity  re- 
sults*   Hypotheses  were  not  confirmed,  but  several  suggestive 
relationships  were  founds    Males  high  on  the  figure -interpreta- 
tion procedure  and  low  on  intelligence  were  highly  impulsive  on 
all  measures;  for  both  sexes  and  all  creativity  measures,  3s  high 
on  both  creativity  and  intelligence  formed  the  most  reflective 
subgroup . 

Possible  interpretations  of  results  were  considered.    It  is 
clear  that  the  creativity  measures  are  something  other  than  un- 
usual tests  of  convergent  intelligence;  it  remains  to  be  shown 
that  they  measure  a  unitary  trait  or  that  their  scores  depend  on 
the  same  processes  that  account  for  creative  performance  in 
older  individuals. 
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CHAPTER  I 
IJiTROBUCTION 

The  research  reported  here  grew  out  of  as  interest  in  two 
recently  discussed  dimensions  of  individual  difference — "creati- 
vity," as  measured  by  Wallash  and  Kogan  {1965)5  and  "reflection — 
impulsivity,"  as  iseasured  by  Kagan  and  his  collaborators  (Kagan, 
Bosnian,  Day,  Albert,  and  Phillips,  1964),    Each  dimension  has 
been  studied  with  middle  class  elementary  school  children;  each 
can  be  clearly  distinguished  fro©  conventional  IQ  measures  in 
the  samples  studied;  and  each  claims  to  involve  important  as- 
pects of  the  child 4 s  mental  functioning. 

The  s*a^or  purpose  of  the  present  investigation  was  to  pro- 
vide a  strong  test  of  the  replicability  of  these  two  dissensions. 
Children  of  kindergarten  age,  ranging  from  upper  siddle  to 
working  class  in  background,  served  as  subjects.    If  consistent 
individual  differences  in  "creativity"  and  "ispulsivity"  could 
be  found  despite  these  differences  from  the  conditions  under 
which  the  dimensions  were  first  identified,  good  support  would 
be  given  for  their  pervasiveness  and  generality.    In  particular, 
It  would  be  clear  that  they  were  not  limited  in  applicability 
to  children  of  upper  middle  class  background,  and  that  they  were 
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not  solely  a  function  of  Intellectual  socialization  by  the  school 
environment. 

A  second  purpose  was  to  Investigate  interrelationships  of 
creativity  and  impulsivity .    An  interpretation  of  Wallach  and 
Kogan * s  results  led  to  the  expectation  of  congruences  between 
the  two  sets  of  work*    This  part  of  the  study,  of  course,  was 
contingent  on  successful  replication  of  both  of  the  dimensions 
in  question. 

There  is  little  relevant  background  literature  for  Kagan's 
work.    Creativity,  on  the  other  hand,  has  been  studied  in  many 
guises  and  from  a  variety  of  perspectives.    Therefore,  a  major 
part  of  the  introductory  discussion  will  be  devoted  to  an  analy- 
sis of  research  on  creativity.    This  discussion  is  biased  toward 
emphasis  on  that  work  which  has  clearest  implications  for  the 
study  of  creativity  in  children i  toward  raising  issues  rather 
than  adding  one  more  summary  to  the  literature;  and  toward 
setting  the  research  by  Wallach  and  Kogan  in  proper  perspective 
to  other  attempts  at  objective  measurement  of  creativity. 

Following  this  discussion,  Wallach  and  Kogan «s  results, 
and  to  some  extent  those  obtained  by  Mednick  and  his  coworkers 
(1962),  are  restated  in  the  language  of  "cognitive  controls." 
The  reflection— impulsivity  dimension  is  then  discussed,  and 
its  possible  relationships  to  the  creativity  findings  are  con- 
sidered.   Hext,  reasons  for  particular  interest  in  investigating 
these  relationships  with  preschool  children  are  suggested. 
Finally,  the  present  experimental  investigation  is  described. 
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Studies  of  Creativity 


General  Discussion .    The  creativity  literature  is  charac- 
terized by  a  great  diversity  of  approaches.    Several  recent  re- 
viewers (Oolanrs,  1961;  Mooney,  1963)  have  categorized  these  in 
terras  of  interest  in  the  products  of  creative  activity;  in  the 
personality  of  the  creative  individual 1  in  the  conditions  suit- 
able for  creation;  and  in  the  creative  process.    In  the  first 
category  would  come  the  study  by  C.  Taylor  (1959),  in  which 
fifty-six  measures  were  obtained  on  a  group  of  research  scien- 
tists; including,  for  example,  number  of  publications,  profes- 
sional memberships,  peer  and  supervisor  ratings.  Twenty-seven 
factors  emerged  in  an  analysis  of  these  scores,  indicating  the 
"almost  overwhelming  complexity  of  the  criterion  problem" 
( Golan n,  1963,  P.  5^9) — and  pointing,  perhaps,  to  the  futility 
of  such  a  *  shotgun11  approach. 

Studies  of  the  personality  of  the  creative  individual  of- 
fer greater  promise  of  psychological  meaningfulness.  In  writings 
by  Freud  and  neo-analytic  theoreticians,  the  creativity  at  Is- 
sue has  implicitly  been  that  of  the  productive  artist  or  writer. 
Freud  (19^7,  1959a)  saw  the  forces  leading  to  creativity  as 
being  the  same  as  those  which  in  some  individuals  lead  to  neur- 
osis; thus,  he  is  in  part  responsible  for  the  long  life  of  the 
notion  that  genius  and  madness  are  closely  related.    Kris  empha- 
sized the  interplay  of  preconscious  processes  with  those  of  the 
unconscious  (1952);  while,  in  Ruble1 3  Neurotic  Distortion  of 
the  Creative  Process  (1950),  preconscious  processes  are  of 
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predominant  importance,  and  creativity  is  seen  in  conjunction 
with  psychological  health  rather  than  sickness.  Heo-analytie 
writings  have  thus  corae  closer  to  those  of  other  personality 
theorists  who  would  discuss  creativity  in  a  context  of  "self- 
actualization*  (Rogers,  195^;  Goldstein,  1939).    Closely  re- 
lated to  the  latter  is  Sehactel's  (1959)  discussion  of  creati- 
vity as  involving  perceptual  openness  to  the  environment. 

These  discussions  suggest  soae  interesting  possibilities, 
but  generally  regain  at  the  level  of  speculation.    Still,  a  few 
studies  have  been  conducted,  attempting  to  show  that  individuals 
rated  as  "creative*  have  more  primary  process  thought  available, 
along  with  ^ore  effective  control  over  this  foma  of  thinking, 
than  have  less  creative  persons  (e«g.,  Myden,  1959*  Holt  and 
Havel,  I960*  Pine  and  Holt,  i960).    The  sajor  question  arising 
from  these  f emulations  is  whether  "creativity" — artistic  pro- 
ductivity— is  associated  with  psychological  health  or  with  Its 
opposite. 

Also  within  the  real®  of  personality  approaches  to  creati- 
vity is  work  by  MacKinnon,  Barron,  and  others  at  the  Institute 
of  Personality  Assessment  and  Research.    MacKinnon  (19o2)»  for 
example,  has  studied  creative  architects,  research  scientists, 
and  mathematicians,  choosing  individuals  who  are  nominated  as 
creative  by  fellow  practitioners  of  their  fields.    A  variety  of 
techniques  have  been  used  to  find  attributes  which  distinguish 
these  individuals  from  less  successful  ones  in  the  sanie  areas. 
It  should  be  clear  that  ^creativity"  as  employed  here  refers  to 
no  single  or  small  set  of  abilities.    MacKinnon  notes  that 
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"The  successful  and  effective  architect  aust,  with  the  skill  of 
a  Juggler,  combine,  reconcile,  and  exercise  the  diverse  skills 
of  businessman,  lawyer,  artist,  engineer,  and  advertising  man, 
as  well  as  those  of  author  and  journalist,  psychiatrist,  edu- 
cator, ana  psychologist."  (1962,  p.  HB6)    Selection  is  thus  for 
individuals  who  are  outstanding  in  many  respects. 

Other  writers  have  concentrated  on  the  conditions  of  creat- 
ivity, usually  in  terms  &hich  relate  the  px^cess  of  creating  to 
effective  problem  solving.    Typical  emphases  include  reference 
to  the  necessity  for  a  playful  attitude  toward  the  subject  mat- 
ter and  to  a  need  for  freedom  from  externally  imposed  pressures 
(Ghiselin,  1952;  Hadamard,  195*0.    $£*e  four-stage  analysis  of 
problem  solving  formulated  by  Wallas  in  1926  provides  the  cen- 
tral these  of  many  analyses.    The  necessity  for  preparation, 
the  period  of  incubation,  the  ©orient  of  illumination,  and  the 
work  of  verification — these  are  seen  to  apply  to  creativity  as 
to  ordinary  problem  solving,  if  indeed  a  distinction  is  main- 
tained.   Explanations  center  about  uhat  goes  on  to  precede  the 
creative  moment,  the  saorsent  of  illumination;  they  range  from 
unconscious  integration  (Ghiselin,  1952);  to  decay  of  inter- 
fering associations  set  up  by  excessive  concentration  (Wocx3 worth 
and  Schlosberg,  195^)*    Discussions  of  this  sort  frequently  seem 
designed  to  embrace  creativity  without  extension  of  the  problem- 
solving  model  advanced  by  the  discussants  (e.g.,  Mewell,  Shaw, 
aM  Simon,  195B|  Asher,  1963 ) . 

While  these  various  types  of  study  are  Interesting  in  their 
own  right ,  there  is  some  question  as  to  the  usefulness  of 
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applying  the  fcsrw  "creativity"  to  many  of  them.    If  ''ereati- 
vity"  Is  synonyisous  with  psychological  health,  effectiveness 
in  problem  solving,  or  the  production  of  aiany  scientific  papers, 
the  label  is  of  little  value;  it  can  be  replaced  by  less  pre- 
tentious terminology  without  loss  of  ooiaiaunicatlon.    Of  recent 
work,  MacKinnon's  aeenss  least  susceptible  to  this  criticism* 
his  subjects  are  indeed  "creative,8  in  popular  interpre tat  i ons 
of  that  ter®  i  and  there  is  no  Indication  that  a  few  lees  honor* 
ific  variables  could  susssarise  their  characteristics ♦ 

None  of  this  work  provides  ouch  direction  for  research  on 
creativity  in  children.    With  the  exception  of  the  occasional 
prodigy,  ehlMren  do  not  create  the  finished,  high-level  pro- 
ducts mquim4*    fhere  are,  however,  several  programs  of  re- 
search  in  which  creativity  is  stu<lie4  at  a  aiore  basic  level, 
that  Is,  at  the  level  of  a  dispositional  or  ability  trait, 
X«  Taylor  {1959}  has  characterlaea  definitions  at  this  level 
as  concerned  with  ^expressive  creativity*  —where  skills  an<3 


product  quality  are  relatively  unlssportant,  and  eisph&sis  la  on 
the  expressive  freedom  of  the  individual.    Bare,  then,  there 
is  the  attempt  to  measure  a  characteristic  which  isay  be  neces- 
sary, though  not  sufficient,  for  adult  productivity  of  the  sort 
that  is  popularly  labeled  creative, 

fhls  approach  has  obvious  utility,  in  that  creativity  of 
this  lowest  level  say  not  be  limited  to  adults,  nor  to  a  few 
particularly  outstanding  individuals i  rather,  it  may  provide 
meaningful  differentiation  over  a  broad  range  of  age  and  abil- 
ity.   Further,  it  is  a  reasonable  guess  that  greater  unity  of 


psychological  process  can  be  found  with  such  an  approach  than 
when  hi^ier-level  definitions  are  employed;  with  the  latter, 
superior  Intelligence,  high  motivation,  and  sufficient  oppor- 
tunity to  acquire  and  to  utilize  skills  and  knowledge  will  be 
among  the  requisites  for  creative  production. 

One  difficulty  that  Hust  fee  faced  by  studies  at  the  trait 
level  is  that  of  the  lack  of  an  external  validating  criterion. 
This  is  particularly  a  problem  when  discussion  centers  on  the 
creativity  of  children*    Ifo  self-evident  tie  exists  between 
"expressive  creativity*  in  the  five  or  ten  year  old  and  out- 
standing artistic  or  scientific  achievement  in  the  adult.  A 
reasonable,  though  quite  difficult,  course  for  investigation 
would  be  an  attempt  to  demonstrate  that  such  a  tie  can  he 
found:    that  the  trait  which  can  he  measured  in  the  child  or  in 
the  sophomore  is  a  necessary  asset  if  he  i-  ever  to  enjoy  ex- 
ceptional productivity.    A  less  ambitious  aiesy  however,  seems 
legitimate.    This  is  to  demonstrate  that  a  dimension  of  indivi- 
dual difference,  at  the  level  of  "expressive  creativity, n  can 
be  measured  reliably;  that  this  dimension  can  be  distinguished 
from  other  dissensions,  such  as  that  measured  by  the  IQ  test;  and 
that  It  has  broad  enough  implications  for  behavior  to  justify 
consideration  as  a  distinct  aspect  of  the  cognitive  structure. 
If  relationships  to  creativity  in  the  sense  of  outstanding 
productivity  can  be  found,  mil  and  good;  but  such  ties  are  not 
necessary  to  Brake  such  a  dimension  a  meaningful  one. 

In  these  requireiaents,  the  criterion  of  face  validity  is 
the  easiest  to  meet.    Reasonable  candidates  include  ideational 
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fluency  (Wallaeh  and  Kogan,  19o5)s  sensitivity  to  gaps  and 
missing  elements  (Torrance*  19&0;  freedom  from  self-imposed  re- 
striction on  the  form  of  problem  solution  (Guilford,  1956);  and 
many  others.    Support  for  any  of  these  choices  can  be  obtained 
by  examination  of  the  introspections  of  acknowledged  productive 
thinkers  (e.g.,  Ghiselin,  1952).    More  difficult  is  the  demons- 
tration that  the  abilities  or  dispositions  measured  do  in  fact 
have  sufficient  coherence  to  justify  giving  them  a  common  label. 
Thorndike  has  set  the  problem  as  follows: 

"When  we  use  any  term  to  designate  an  attribute  of  an 
individual,  be  it  abstract  intelligence,  sociability, 
or  creativity,  the  distinct  label  implies  that  there 
exists  a  set  of  behaviors  of  the  individual  that  can 
be  grouped  together  because  they  exhibit  a  common 
quality.    Furthermore,  if  the  label  is  a  useful  one, 
the  set  of  behaviors  that  it  designates  can  be  dif- 
ferentiated from  the  sets  designated  by  other  labels 
...We  may  appropriately  ask  how  well  the  attribute 
'creativity1  meets  these  joint  criteria  of  designating 
a  reasonably  extensive  set  of  behaviors  which  (1)  have 
some  degree  of  coherence  and  (2)  can  be  distinguished 
from  other  sets  of  behaviors."  (Thorndike,  1963,  pp.  44-45) 

Other  writers  agree  to  the  appropriateness  of  these  requirements. 
Wallaeh  and  Kogan  (1965)*  for  example,  asked  the  question. 

..could  one  demonstrate  the  existence  of  greater  and  lesser  de- 
grees of  a  cognitive  capability  that  was  like  intelligence  in  re- 
gard to  being  a  pervasive,  broad  dimension,  but  yet  was  indepen- 
dent of  intelligence,  and  which  could  appropriately  be  labeled 
•creativity1 ?"  (p.  287) 

Critics  adopting  these  criteria  have  shown  that,  in  many 
investigations,  the  so-called  creativity  measures  lack  substan- 
tial intercorrelation;  and  in  fact  these  measure  correlate  with 
one  another  no  more  strongly  than  with  general  intelligence 
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indicators.     Where  this  is  so,  there  is  no  warrant  for  claiming 
that  something  distinct  from  IQ  is  feeing  measured.    It  does  not 
follow  that  a  dissension  appropriately  labeled  creativity  cannot 
be  demonstrated j  several  recent  investigations  have  had  consi- 
derable success  in  doing  so.    Before  discussing  these,  however, 
it  will  be  useful  to  review  the  two  major  programs  of  research 
which  have  provided  the  starting  point  for  much  of  the  work  cur- 
rently under  attack. 

Guilford.    The  most  influential  work  has  been  that  of 
Guilford  and  his  collaborators,    these  investigators  have  used 
factor -analytic  techniques  in  a  number  of  studies  of  the  "apti- 
tudes of  high-level  personnel. n    Over  the  course  of  a  decade, 
a  theoretical  model  of  intellect  has  evolved,  encompassing 
three  dimensions  on  which  intellectual  abilities  are  categorized. 
Each  cell  defined  by  the  intersection  of  values  on  these  dimen- 
sions is  filled  by  a  factor  which  has  been  either  demonstrated 
or  postulated.    As  of  the  1959  version  of  the  model,  47  of  90 
postulated  factors  have  actually  appeared.  (Guilford,  1959a) 

The  three  dimensions  are  concerned  with  kind  of  process  or 
operation  involved,  type  of  content,  and  kind  of  product  re- 
quired.   The  dimension  of  chief  interest  involves  five  opera- 
tions j    cognition j  memory,  convergent  thinking,  divergent 
thinking,  and  evaluation.    Guilford  has  commented: 


It  should  be  emphasized  that  in  discussing  relationships 
between  creativity  and  intelligence,  the  latter  term  is  used 
with  the  relatively  restricted  meaning  of  "those  abilities  which 
standard  IQ  tests  measure." 
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nltt  view  of  the  active  nature  of  creative  perfor- 
mances, the  production  aspects  or  steps  are  most 
conspicuous  and  probably  most  crucial.    Among  the 
productive -thinking  abilities  another  logical  dis- 
tinction appears,    With  3ome  productive -thinking 
factors  and  the  tests  that  measure  them,  thinking 
must  at  some  time  converge  toward  one  right  answer; 
the  significant  type  of  thinking  involved  has  been 
called  'convergent  thinking, '    With  other  productive- 
thinking  factors  and  their  tests,  thinking  need  not 
come  out  with  a  unique  answer;  in  fact,  going  off  in 
different  directions  contributes  to  &  better  score 
in  such  tests.    This  type  of  thinking  and  these 
factors  come  under  the  heading  of  'divergent*  thinking. 
It  is  in  divergent  thinking  that  we  find  the  most  ob- 
vious indications  of  creativity."  (Gfullford,  1957, 
pp.  111-112) 

Divergent  thinking  factors,  however,  are  not  the  only  ones  im- 
portant for  creativity: 

"Creative  thinking; .. .depends  upon  different  combi- 
nations of  factors,  and  the  combination  of  factors 
significant  to  the  task  will  vary  from  time  to  time. 
The  problem  confronting  us  here,  as  with  problem 
solving,  is  to  recognize  the  main  categories  of 
creative  production  and  to  seek  the  signf leant  com- 
binations of  factors  involved  in  them.*  (Guilford, 
1956,  p.  289) 

The  factors  suggested  to  be  of  particular  Importance  to 
creative  thinking  are  listed  in  Table  1,  along  with  several  ex- 
amples of  teats  loading  principally  on  each  factor.    Pour  fac- 
tors involve  some  kind  of  fluency  in  producing  words,  ideas,  or 
complex  expressions;  three  (including  Redef inition)  involve 
flexibility  in  conceptual  activity;  and  one  involves  novelty, 
uniqueness,  or  originality  of  productions.    Guilford  summarizes 
as  follows: 

"Considering  the  factors  in  the  divergent -thinking 
category  together,  it  is  obvious  that  the  freedom 
to  change  direction  of  thinking  varies  considerably 
from  one  instance  to  another.    Different  degrees  of 
situation -imposed  restriction  are  involved.  But 
generally,  within  whatever  limits  that  are  imposed 
by  external  restrictions,  the  need  for  rejecting 
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or  superseding  a  response  and  for  trying  or  producing 
a  new  one  is  the  common  element  in  this  group  of  fac- 
tors.   There  is  also  a  difference  in  the  amount  of 
self -imposed  restriction  or  freedom.    This  depends 
upon  the  Individual  rather  than  upon  the  situation. 
It  is  largely  in  this  source  of  variation  that  we 
find  the  divergent  thinking  factors."  (1956,  p.  28l) 

Guilford's  convergent  thinking  tests  coincide  roughly  with 
those  on  which  conventional  IQ  measures  are  based.    Despite  the* 
factorial  differences  which  can  be  found  in  this  domain,  various 
IQ  tests  have  much  of  their  variance  in  common;  full-scale  IQ's, 
rather  than  subparts  of  the  domain,  have  been  the  more  useful 
for  predictive  purposes,  (Mc^emar,  1964)    Guilford's  comments 
on  his  measures  of  divergent  thinking,  quoted  above,  suggest 
clearly  that  these  tests  should  have  a  common  element,  one 
which  is  distinct  from  that  shared  by  tests  of  convergent 
thinking.    It  seems  a  fair  test,  then,  to  apply  Thorn d ike  »s 
criteria  in  asking,  first,  to  what  extent  Guilford's  creativity 
tests  are  intercorrelated ;  and  second,  whether  this  intercor- 
relation  is  greater  than  that  between  the  convergent  and  diver- 
gent thinking  measures. 

Thorndlke  (1963)  subjected  the  results  of  the  study  by 
Wilson,  Guilford,  Christensen,  and  Lewis  (1954)  to  a  reanalysis. 
Each  of  the  eight  divergent  thinking  and  six  convergent  thinking 
factors  was  represented  by  the  two  tests  loading  highest  on  it. 
The  average  correlations  between  factors  within  and  between  the 
convergent  and  divergent  domains  were  assessed.    Within  the  con- 
vergent thinking  domain,  the  average  r  was  .23;  within  diver- 
gent thinking,  .14;  and  between  domains,  .12.    The  divergent 
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Table  I 

i 

Guilford fs  Divergent  Thinking  Factors* 

Explanation  and  Examples 
Factor  of  Tests  Loading  on  Factor 

Word  Fluency  Ability  to  produce  words  fulfilling 

structural  requirements,  with  no  empha- 
sis on  meaning:  anagrams;  producing 
words  with  specified  first  letter. 


Assoc iational  Fluency 


Ideational  Fluency 


Express lonal  Fluency 


Production  of  words  to  meet  specific 
requirements  of  meaning:  find  a  word 
which  is  a  synonym  for  each  of  a  pair 
of  words  %  as,  for  both  prevaricate 
and  recline • 

Production  of  ideas  to  fulfill  certain 
requirements  In  limited  time:  naming 
objects  that  are  hard,  white,  and 
edible;  naming  uses  for  bricks;  writing 
appropriate  titles  for  a  short  story 
plot.    Scored  for  fluency,  not  quality, 
of  responses. 

Rapid  juxtaposition  of  words  to  meet 
requirements  of  sentence  structure; 
ability  to  put  Ideas  into  words, 
rather  than  t©  have  ideas?  completing 
similes  with  different  words;  writing 
sentences  for  the  frame:  n¥  c  e  n 


Spontaneous  Flexibility 


Adaptive  Flexibility 


Redefinition 


Ability  or  disposition  to  produce  a 
great  variety  of  ideas,  with  freedom 
from  inertia  or  perseveration,  where 
test  does  not  require  Jumping  from  one 
category  to  another:  brick  uses  scored 
for  number  of  category  shifts. 

Flexibility  in  problems  where  this  is 
necessary  for  solution:  ma tchs ticks 
problems. 

Ability  to  give  up  old  interpretations 
of  familiar  objects  in  order  to  use 
them  or  their  parts  in  some  new  way: 
**Which  of  the  following  could  best  be 
adapted  to  making  a  needle:  pencil, 
radish,  fish?** 


*Brawn  from  Wilson,  auilford,  Chrlstenaen,  and  Lewis,  1951*; 
Qullford,  1956,  1959^,  1959b. 
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Table  1  (eonfc#) 

Explanation  and  Exassplea 
of  Tests  Loading  on  Pastor 

Giving  responses  that  are  unusual: 
bricks  uses*  clever  responses:  titling 
story  plots;  antf/or  remote  responses: 
giving  the  consequences  to  follow  from 
sorae  event,  with  scoring  for  "non- 
obvious"  consequences. 
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thinking  tests,  then,  correlated  no  more  highly  with  one  another 
than  with  standard  convergent  tests.    On  the  basis  of  the  cor- 
relations obtained,  Thomdike  suggested  that  Word  Fluency  and 
Adaptive  Flexibility  sight  belong  to  the  convergent  rather  than 
the  divergent  domain.    With  this  shift,  average  correlations  be- 
come .24  within  convergent  thinking,  .19  within  divergent  think- 
ing, and  .08  between  domains.    Such  a  pattern  of  correlations 
would  constitute  weak  evidence  for  distinguishability  of  two 
domains;  but  there  is  no  basis  in  Guilford* s  theorizing  for 
transferring  Just  these  two  factors  to  the  convergent  domain. 

My  own  analysis  of  another  set  of  data  (Guilford,  Frick, 
Chrlstensen,  and  Merrif ielc,  1957)*  using  a  procedure  identical 
to  Thomdike  *s,  showed  a  similar  lack  of  coherence  for  the  di- 
vergent thinking  domain.    Correlations  across  the  three  factors 
within  convergent  thinking  averaged  .24;  those  within  divergent 
thinking  averaged  .18;  and  those  between  domains  averaged  .15. 

Finally,  there  are  similar  patterns  in  studies  conducted 
by  other  investigators  but  using  modifications  of  Guilford's 
tests.    Results  for  five  studies,  employing  as  subjects  stu- 
dents from  the  sixth  grade  through  the  last  year  of  high  school, 
are  shown  in  fable  2.    Ss  in  three  studies  were  highly  superior 
to  population  norms,  while  in  the  other  two  they  were  of  about 
average  intelligence.    In  no  case  were  the  correlations  within 
" creativity "  tests  substantially  higher  than  those  between 
"creativity"  and  "intelligence"  tests,  and  in  two  cases  they 
were  actually  lower. 
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Averaging  results  from  the  seven  studies  discussed,  mean 
correlation  among  creativity  measures  is  .  20j  mean  corrleation 
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the  with la  correlations  averaged  .23,  while  those  between 
averaged  .14  (Wilson  et  al.,  195^ ) *    In  a  third,  where  only 
ideational  fluency  appeared,  between  correlations  averaged  .01 
(Guilford  et  al.,  1957). 

If  Thorndike*s  suggestion  that  Word  Fluency  be  removed 
from  the  divergent  domain  is  taken,  then,  in  the  first  study  ab- 
ove, the  mean  correlation  within  creativity  becomes  .31;  that 
between  domains,  .22 5  in  the  second  study,  the  figures  are  .26 
and  .08.    The  evidence  is  weak,  but  suggests  that  fluency  fac- 
tors other  than  Word  Fluency  may  have  a  degree  of  intercorrela- 
tion  that  is  not  due  to  variance  in  common  with  conventional  IQ. 

Examination  of  a  number  of  factor  analyses  of  Word  Fluency 
carried  out  by  other  investigators,  most  of  them  preceding  the 
worlc  by  Guilford,  indicates  that  this  factor  is  ^uite  clearly 
correlated  with  a  prototypical  convergent  ability,  Verbal  Com- 
prehension.   Those  studies  using  oblique  rotations  have  reported 
substantial  correlations  among  these  factors  (Thurstone  and 
thurstone,  19^1 J  Carroll,  19^1).    In  one  battery  Thurstone  finds 
a  correlation  of  .51  between  Word  Fluency  and  Verbal  Comprehen- 
sion; in  a  ©ore  refined  battery,  a  correlation  of  .^2.    In  those 
studies  which  report  the  correlation  asatrix,  in  every  case  the 
correlations  aisong  fluency  tests  are  of  the  same  order  of  magni- 
tude as  those  between  Fluency  and  Verbal  Comprehension. 
(Thurstone  and  Thurstone,  19^1 J  Carroll,  1941;  G.  Taylor,  19*17 ) 
Such  evidence  as  is  available  from  other  studies  also  points  to 
substantial  correlations  between  Verbal  Comprehension  and  Word 
Fluency.  (Johnson  and  Reynolds,  19^15  Cattell,  19^6) 


20 

Two  studies  which  report  correlation  matrices  isolate  a 
fluency  factor  other  than  Word  Fluency,    When  the  correlations 
within  this  factor  are  compared  with  tho.se  between  its  tests  and 
tests  of  verbal  comprehension,  there  is  again  no  clear  separa- 
tion.   In  Carroll's  study  (1941),  four  tests  highly  loaded  on 
a  factor  described  as  a  combination  of  Ideational  and  Express- 
ional  Fluency  had  average  intercorrelations  of  .19,  while  cor- 
relating with  verbal  Comprehension  with  a  mean  value  of  .21.  In 
C.  Taylor *s  study  (194?)  a  similar  factor  had  correlations  with- 
in averaging  .43$  those  between,  ,25* 

Oewirtss  (1948a,  b)  investigated  verbal  fluency  in  children 
aged  5-0  to  6-7,  using  his  own  set  of  seven  procedures .  These 
bear  isore  similarity  to  Word  Fluency  than  to  those  for  the 
others  of  Guilford 1 s  factors.    Hean  intercorrelation  of  fluency 
tests  was  .35?  while  mean  correlation  between  fluency  and 
Stanford -Bine t  m  was  .46. 

Qewlrts  also  had  two  observers  rate  the  children  on  15 
selected  scales  from  the  Pels  Child  Behavior  Scales .  Four 
scales  were  discarded,  since  the  raters  failed  to  show  signifi- 
cant agreement  on  these  at  the  .05  level.    The  remaining  ratings 
were  quite  variable,  with  .55  the  sedian  reliability  coefficient. 
Despite  this  unreliability,  f4A  showed  significant  positive  cor- 
relations with  five  of  the  scales :    originality,  lack  of  social 
apprehens ivene s s ,  competitiveness,  curiosity,  and  gregariousness . 
Median  correlations  of  the  rating  scales  with  fluency  scores 
were  significant  for  these  five  scales,  and  for  no  others .  Hence, 
no  possibility  for  separation  of  fluency  from  general  Intelligence 
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appears  here* 

SusBsarisittg  the  results  of  the  studies  examined  here,  there 
Is  little  indication  that  a  dimension  of  individual  difference 
distinct  froas  convergent  intelligence  has  been  isolated.  Almost 
all  the  evidence  involves  correlations  within  creativity  and 
between  creativity  and  Intelligence;  only  in  Oewirtz's  study 
were  other  variables  investigated  in  conjunction  with  these. 
In  no  case  was  a  clear  separation  of  divergent  from  convergent 
intelligence  obtained.    This  was  true  particularly  when  the  di- 
vergent thinking  domain  was  treated  as  unitary. 

When  subparts  of  divergent  thinking  were  examined,  flexi- 
bility factors  were  found  to  hold  little  variance  in  coamon. 
Tests  of  originality  intercorrelated  more  highly,  but  were  $mt 
as  strongly  correlated  with  IQ  as  with  one  another.    Within  the 
fluency  domain,  Word  Fluency  appeared  to  be  indistinguishable 
from  verbal  Coiaprehension.    For  other  fluency  factors,  a  pos- 
sible separation  from  convergent  intelligence  could  not  be 
ruled  out  entirely j  but  neither  was  there  any  strong  basis  for 
claiming  its  existence. 

Before  the  discussion  turns  from  Guilford's  work,  several 
potential  contributors  to  these  negative  findings  deserve  con- 
sideration.   One  of  these  concerns  the  range  of  talent  in  the 
samples  tested.    It  has  been  suggested  that  a  triangular  rela- 
tionship may  obtain  between  creativity  and  intelligence. 
KcHemar  (1964)  proposed  that  there  will  be  found  a  very  low  In- 
cidence of  creativity  In  subjects  of  average  and  below  average 
intelligence,  while  for  subjects  above  average  there  will  be 
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a  wide  range  of  creative  talent.    Other  investigators  have  sug- 
gested a  cutoff  point  at  around  an  IQ  of  120  such  that,  below 
this  level,  measures  of  creativity  and  those  of  IQ  will  fee  posi- 
tively related;  while,  above  this  level,  they  will  he  relatively 
independent,  (MeKlnnon,  19oGj  Roe,  19&0) 

Guilford's  subjects,  in  the  main,  have  been  Air  Force  ana 
levy  enlistee  personnel  ami  officer  candidates.    No  mean  IQ*s 
are  reported  for  these  groups,  but  it  is  likely  that  they  fall 
within  the  average  range.    It  could  be,  then,  that  a  more 
select  group  is  required  to  achieve  independence,    However,  it 
should  be  noted  that  lack  of  intercorrelation  of  creativity 
measures  is  as  serious  a  problem  in  Guilford's  results  as  Is 
their  correlation  with  measures  of  convergent  intelligence |  de- 
monstrating independence  from  the  latter  would  not  be  sufficient 
without  showing  also  that  the  divergent  thinking  domain  becomes 
more  unitary  when  low  IQ  subjects  are  excluded.    The  available 
studies  which  do  report  IQ  levels  fail  to  support  this  proposi- 
tion,   Those  by  Flescher  (19&3),  Piers  et  al.  {i960),  aad  Getzels 
and  Jackson  (1962),  all  perfonsed  with  children  of  superior  intel- 
ligence, produced  results  similar  to  those  of  studies  with  aver- 
age 10,  subjects,    A  study  by  Guilford,  Herrifieid  and  Cox  (19S1), 
performed  with  ninth  graders,  also  indicated  positive  creativity- 
IQ  relationships  across  a  wide  range  of  ability  level,    A  group 
covering  an  unselected  range  of  IQ  showed  lower  mean  performance 
on  twelve  of  fifteen  creativity  tests  than  did  subjects  with  IQ 
ranging  from  120  to  I3O}  while  the  latter  group  had  lower  scores 
on  ten  of  the  fifteen  tests  than  had  a  group  with  IQ  greater  than 
130. 
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i»Tallach  and  Kogan  (19&5)  have  suggested  that  several  fea- 
tures of  the  testing  conditions  employed  in  creativity  assess- 
ment may  have  contributed  to  positive  relationships  with  IQ. 
First,  creativity  has  been  measured  in  a  context  of  ability 
testingj  Quil ford's  tests,  in  fact,  have  been  given  under  mili- 
tary discipline.  (Guilford,  195&)    Such  conditions  say  inhibit 
freedom  and  spontaneity  of  thought.    The  subject  may  be  led  to 
search  for  answers  that  are  certain  to  be  right,  by  criteria  of 
logic  and  conventionality,  rather  than  for  answers  which  say  be 
good  though  unconventional.    If  the  kind  of  thinking  to  be  as- 
sessed is  that  which  "goes  off  In  different  directions,11  rather 
than  converging  "toward  one  right  answer,"  the  measurement  eon- 
text  should  be  one  in  which  the  similarity  to  ability  testing 
situations  is  ulniialzed,    The  study  of  W'allach  and  Kogan,  to  be 
discussed  below,  provides  a  clear  Indication  of  how  this  aim  can 
be  effected. 

One  feature  of  the  testing  context  Is  important  enough  to 
sjerlt  mention  at  this  point.    This  is  that  of  the  short  time 
limits  imposed  in  Guilford* s  measures— typically,  two  ainutes  or 
less  per  item.    Guilford  has  indicated  on  numerous  occasions 
the  importance  he  assigns  to  speed  of  production;  for  example, 
in  Guilford  and  Chris ten sen  (1956)  he  consents:    "Extreme  care 
was  used  in  timing  the  tests,  since  most  of  the  test  scores 
are  largely  a  function  of  speed.*  (p,  20)    Elsewhere,  he  defines 
Ideational  Fluency  as  "the  rapid  generation  of  units  of  verbal 
or  semantic  information!"  Assoc iational  Fluency  is  "the  rapid 
generation  of  semantic  units  to  fulfill  a  relationship." 
(Guilford,  1963,  p.  33) 


Great  concern  with  response  speed  has  been  a  highly  promi- 
nent feature  of  attempts  to  measure  convergent  intelligence — 
to  an  undue  extent,  according  to  some  critics.    For  example: 

"I. A.  Taylor  (1959)  argues  that  the  'Intelligence*  is 
an  invention  of  western  culture  and  selects  and  stresses 
the  values  important  in  our  society.    lie  maintains  that 
intelligence  tests  'essentially  concern  themselves  aith 
how  fast  relatively  unimportant  problems  can  be  solved 
without  making  errors.1  \p,  5*$)    'In  another  culture,1 
he  continues,  'Intelligence  might  be  measured  more  In 
terms  of  how  adequately  important  problems  can  be 
solved,  making  all  the  errors  necessary  and  without 
regard  for  time."  {Torrance,  1962,  pp.  18-19) 

If  there  can  be  question  as  to  the  appropriateness  of  speed  as 
criterial  to  intelligence  assessment,  certainly  there  Is  greater 
question  as  to  Its  validity  In  assessment  of  creativity. 
Wallach  and  Kogan  {1965)  have  argued  that  power,  rather  than 
speed,  should  be  criterial.    Clearly  this  Is  the  case  for 
higher -level  productivity,  where  an  outstanding  achievement 
may  require  years  for  preparation  and  execution.    For  lower- 
level  production,  empirical  support  is  available  for  expecting 
later  rather  than  first  products  to  represent  the  creative  capa- 
city of  the  Individual.    In  one  study,  Bousfield  and  Berkley 
(1950)  found  uncommonness  of  restricted  verbal  associates  to 
Increase  with  time  since  beginning  of  the  task.  Christensen, 
Guilford,  and  Wilson  (1957)  report  a  similar  result  for  a  test 
of  Ideational  Fluency.    Finally,  Mednlck' s  (1962)  associative 
hierarchy  notions,  discussed  below,  provide  theoretical  grounds 
for  the  expectation  that  those  who  produce  many  responses  in  a 
short  time  period  may  even  be  less  productive  over  longer  Inter- 
vals than  subjects  whom  they  outstrip  early  In  the  task. 
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A  final  point  worth  noting  is  that,  is  soise  oases,  the 
failure  of  creativity  testa  to  interoorrelate  saay  be  simply  a 
function  of  the  great  diversity  of  teats  employed,  MeSesar 
(1964)  is  perhaps  too  extreme  v*hen  be  elaisis  that  *.,.so  little 
is  known  about  the  creative  process  that  sieasuring  instruiaents 
are,  seemingly,  chosen  on  a  trial -and -error  basis*  {p.  876); 
nonetheless,  there  are  examples  in  which  measures  long  re- 
garded as  belonging  to  other  domains  have  been  appropriated  for 
the  study  of  creativity*    Getaels  and  Jackson  (1362)9  for  ex- 
ample, used  an  etsbedded  figures  test  as  part  of  their  creativity 
battery.    It  was  whown  above,  however,  that  subparts  of  Guilford8s 
divergent  thinking  domain  do  not  show  appreciably  greater  unity 
than  does  the  doealn  as  a  whole 5  it  is  unlikely,  then,  that  test 
diversity  is  a  sufficient  explanation  for  the  low  correlations 
within  the  domain. 

Torrance*    Turning  fro®  Guilford* s  work  and  that  related  to 
it,  another  large  program  of  research  on  creativity  has  been 
conducted  by  Torrance  and  his  associates.    Early  procedures 
used  by  the  group  were  modifications  of  Guilford*s  testa,  such 
as  substituting  tin  can  uses  for  briclss  uses ,  to  make  the®  more 
appropriate  for  use  with  young  children.    The  tests  more  re- 
cently used  have  moved  in  the  direction  of  open-endedness,  re- 
quiring sore  complex  products  which  are  scored  by  multiple 
criteria  to  give  a  number  of  indexes.    The  list  includes,  among 
others,  indexes  of  fluency,  flexibility,  cleverness,  "iaventiv- 
level,"  construe tiveness,  and  adequacy.    These  have  generally 
been  suisssed  without  regard  to  their  intercorrelations  to  give 
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a  composite  creativity  score. 

Both  verbal  and  nonverbal  teats  have  been  used,    A  typical 
nonverbal  test  requires  the  examinee  to  fill  in  detail  to  com- 
plete designs  on  a  page  of  circles  or  other  figures.  Verbal 
tests  include  Impossibilities — name  as  many  impossible  things 
as  you  can  think  of 5  and  Product  Improvement — name  ways  in 
which  a  nurse  kit,  for  example,  could  be  Improved  to  mafce  it 
sore  fun  for  children  to  play  with. 

Relatively  complete  descriptions  of  the  measures  employed 
are  given  in  Torrance  (19©2).    It  is  clear  from  the  examples 
cited  that  more  than  divergent  thinking  is  required}  abilities 
which  Suilford  assigns  to  the  convergent  thinking  or  evaluation 
domains  must  figure  prominently  in  performance*    Torrance  has 
recognized  explicitly  that  diverse  kinds  of  behavior  are  being 
assessed,  and  that  It  may  not  be  legitimate  to  try  to  represent 
all  of  the  abilities  by  any  single  index  (1962,  p.  1?)  None- 
theless, this  is  the  procedure  that  has  frequently  been  fol- 
lowed .    Mowhere  has  he  published  the  correlations  among  mea- 
sures upon  which  this  index  is  based,  though  it  is  stated  that 
w1here  are  low  correlations  between  verbal  and  nonverbal  crea- 
tive abilities  and  they  appear  largely  independent. !?  (Torrance 
ana  oowan,  1963,  p.  3s  MM  in  v*UMh  and  Kogan,  1965,  P.  7)1 

Torrance  has  shown  great  concern  with  the  question  of 


Sherman  (1965)  used  measures  based  on  those  of  Torrance 
with  nine  year  old  children.    Ho  correlation  matrix  was  reported ; 
however,  factor  analysis  led  to  pure  test  factors  showing 
orthogonality  to  one  another. 
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wlmttie?  ereatlvltf  oan  he  4&&tf&00&to&  from  intelligenee, 
to  la  several  eases  taken  the  te$  femtf  oeroent  of  a  group 
is  terns  of  to  mmm$  ereativity  mmmm*  taken  a  similar 
twenty  pereent  in  l®»  of  Intellii&enee  spot  tent®,  ana  examined 
the  overlap  hetween  these  two  pwps*    fh©  tynieal  report  is 
that  the  top  tueafcy  pereemi  on  itita^U$ptt0*  teata  in*2a3ea  only 
thirty  jwwat  of  the  top  group  on  oreativity  testa,  a  finding 
)M  tftff&i  intieate  that  the  iouaina  are  relatively  indepen- 
dent (^orrsnee,  196a)*    Without  info3?isati©n  on  mcttvtty  in- 
temo-afrelatloiia^  however,  IMis  flying  is  of  little  import, 
fne  mjer  effort  to  feaonstrate  the  m.B%%m%lmmm  of 
oreativltf  fros  ijatelli®®nee  has  been  iftt#M  In  *tM£*«  Hhiah 
attempted  to  shew  that  individuals  eeoriiig  high  on  ereativitv 
tests  but  not  telgh  on  those  of  intellisenee  oerfons  aa  wiH  on 
testa  of'  Adafe&lft  ftaftleveaaot  aa  So  tn«£ivi$*tals§  high  on  inteili- 
§enoe  ana  low  on  ereaMvfty  *    fitia  reanlt  wm  ®%m±m®4  in  esse  of 
eight  sa*niea  of  gems*  school  ana  eollege  students*  f®Q**tttf** 
19o0)    It  however,  that  the  oreative  Imt  wiow  intelli- 

gent** a«inJeota  who  ferfont  a®  well  m  their  highly  intelligent 
peero  are  aalaially  of  al&eve  average  intalligenoe*    T^o  of  the 
awmsefttl  atnaiea  were  pevfomtf  with  gpa£sate  stiateit  grtm^a, 
la  the  others,  the  giean  X$*s  for  lm$  intelligent  groups  were 
im>  1»»  112*  &H£  122  (Torrance,  1962,  Table  1,  p.  58)  There 
is  no  tesonatration,  then,  that  ereativlty  la  eontri&nfcing  fee 
perfon^anoei  rather*  two  hl$*ly  intelligent  groyne  are  shorn  to . 

whieh  "highly  intelligent'1  oMMren  showee  greater  achievement 


than  "highly  creative"  ones,  mean  IQ  for  the  latter  was  sub- 
stantially lower  than  In  the  groups  cited  above — 98  In  one  case, 
and  107  in  the  other. 

More  recently,  Torrance  has  amended  his  argument.  There 
Is  postulated  to  be  a  critical  level  of  IQ  afeove  which  conven- 
tional intellectual  abilities  do  not  contribute  substantially 
to  academic  achievement.    The  suggested  cutoff  point  is  around 
an  IQ  of  120  (Yamamoto,  1961),  in  agreement  with  suggestions  by 
Roe  (i960)  and  MacKinnon  (i960).    MacKinnon's  suggestion,  how- 
ever, was  that  above  an  IQ  of  120,  conventionally  assessed  IQ 
makes  little  or  no  contribution  to  creative  performance,  while 
other  variables  account  for  individual  differences  in  attain- 
ment.   Torrance  argues,  rather,  that  above  an  IQ  of  120,  IQ 
will  make  no  difference,  but  creativity  status  will  have  an  ef- 
fect, on  academic  achievement  (Yamamoto,  196l).    Other  writers 
would  question  such  a  proposal.    For  example,  Plescher  writes, 
in  discussing  a  study  with  Guilford-llke  tests  in  which  creati- 
vity scores  showed  no  correlations  with  achievement; 

"A  compelling  question  regarding  research  on  creativity 
is  why  original  thinking  should  be  expected  to  be  a 
relevant  factor  in  scholastic  achievement,  the  nature 
of  the  latter  being  so  markedly  convergent  in  con- 
tent.   Formal  learning  Is  very  unlike  original  and 
creative  activity,  and  convincing  evidence  of  a  signi- 
ficant relationship  is  still  wanting.    At  present, 
intelligence  tests  are  referred  to  as  tests  of  schol- 
astic aptitude.    On  the  basis  of  current  knowledge,  it 
is  an  unwarranged  assumption  to  broaden  the  concept  of 
scholastic  aptitude  to  include  creative  potential." 
(Flescher,  1963,  pp.  264-265) 

The  evidence  to  support  the  critical  level  proposal  is  in- 
adequate and  frequently  irrelevant.    One  set  of  six  studies 
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performed  by  Yaaiaraoto  (1961)  chose,  la  each  case,  the  top 
twenty  percent  on  creativity  of  the  school  group  studied.  Each 
group  was  divided  into  three  parts,  on  the  has la  of  intelligence 
scores.    In  three  cases  out  of  the  six,  the  expected  results 
were  obtained:  academic  aehievesient  was  greater  for  subjects 
with  IQ  above  120  than  for  those  with  IQ  lass  than  120,  while 
achievement  did  not  differ  significantly  for  groups  in  which 
mean  IQ  was  greater  than  120.    Creativity  scores  likewise  were 
superior  for  those  over  120,  without  significant  differentiation 
between  groups  over  120  in  IQ.    Sosae  support,  then,  is  given 
for  the  proposition  that  creativity  and  intelligence  are  inde- 
pendent above  an  IQ  of  120,  while  not  so  below  this  level.  An 
alternative,  of  course,  is  the  possibility  that  one  or  both  of 
these  assesstaent  devices  is  not  validly  differentiating  subjects 
who  are  far  above  the  norms  in  ability.    At  any  rate,  this  ex- 
periment seems  to  offer  no  evidence  directly  pertinent  to  the 
question  of  a  positive  relation  between  creativity  and  acadeisic 
achievement  for  subjects  beyond  the  cutoff  point  in  IQ,  despite 
the  fact  that  it  is  introduced  in  terms  of  this  question. 

More  direct  evidence  was  sought  in  another  study  by 
Yacjaraoto  (1962},  in  which,  hypothetically,  a  group  of  high  crea- 
tive and  one  of  low  creative  individuals  were  to  be  compared  on 
achievement,  with  intelligence  level  held  constant.    In  fact, 
however,  there  was  a  substantial  difference  in  the  IQ  levels  of 
the  two  groups ,  suggesting  that  creativity  and  intelligence 
scores  were  too  highly  correlated  to  sake  possible  an  actual 
equation  of  the  groups  on  intelligence.    Yaaaaoto  reports  that, 
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with  IQ  held  constant  statistically,  creativity  scores  were 
positively  correlated  with  achievement  indexes.    Such  statisti- 
cal control  is  an  unacceptable  procedure  in  this  case,  since  it 
assuises  a  linear  relation  between  intelligence  and  aehieveiaent, 
and  hence  "begs  the  quest  ion       It  is  particularly  inappropriate 
in  that  the  *aean  IQ  for  the  low  creative  group  was  below  120, 
while  that  for  the  high  creative  group  was  above  120j  the  notion 
being  tested  explicitly  assumes  that  the  relationship  between 
IQ  and  achievement  is  not  linear  in  such  a  case. 

It  appears,  then,  that  Torrance's  creativity  measures  are 
not  independent  of  IQ  in  groups  of  average  and  sli$*tly  superior 
intelligence,  and  that  they  do  not  correlate  strongly  with  one 
another,    2&ere  is  some  evidence  that,  in  intellectually  su- 
perior populations,  IQ  does  not  differentiate  on  academic 
achievement.    Ho  demonstration  has  been  provided  that  creativity 
Is  positively  correlated  with  achievement  for  average  or  for 
superior  subjects.    Finally,  the  postulated  correlation  between 
achievement  and  "creativity,"  if  it  were  to  appear,  would  not 
conclude  the  case  for  creativity  determination,  since  academic 
achievement  amy  be  regarded  as  an  inappropriate  criterion 
against  which  to  judge  indexes  of  creativity. 

Mednlck.    The  research  described  above  gives  no  strong  in- 
dication that  a  dimension  separable  fro®  intelligence  and  ap- 
propriately labeled  "creativity"  can  be  isolated.    The  work  to 
be  discussed  in  this  and  the  following  section,  on  the  other 
hand,  does  suggest  that  it  is  possible  to  find  such  a  dimension* 
Further,  this  work  offers  a  number  of  leads  as  to  the  correlates 
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of  this  dimension. 

Medniek  defines  the  creative  thinking  process  as  "the 
forming  of  associative  elements  Into  new  combinations  #hlch 
either  meet  specified  requirements  or  are  in  some  way  useful.0 
(1962,  p.  221)    He  notes  further  that  "the  ereativeness  of  a  pro- 
duct is  some  function  of  the  number  of  requirements  that  the  pro- 
duet  meets."  (p.  226) 

His  Bemote  Associates  Test  (RAT)  provides  the  subject  with 
a  set  of  three  distinct  associative  elements  (words),  ana  re- 
quires that  he  produce  a  word  which  will  provide  a  link  between 
the  three— that  is,  a  word  which  has  an  associative  link  to  each 
of  the  three,    A  sample  item  ^fould  be  the  presentation  of  "rat," 
"blue,"  and  "cottages"  the  word  "cheese"  is  the  desired  product, 
since  it  is  associatively  related  to  each  of  the  three  words 
given.    In  constructing  the  test,  care  was  taken  to  ensure  that 
the  mediating  link  be  "strictly  associative  rather  than  feeing  of 
a  sort  that  follows  elaborate  rules  of  logic,  concept  formation, 
or  problem  solving •"  (p.  227) 

The  RAT  is  given  as  a  test.    The  subject  is  allowed  forty 
minutes  in  whieh  to  complete  the  thirty -item  instrument ;  hence, 
time  pressure  should  not  be  great.    Walleeh  and  Kogan  offer  the 
criticism  that,  as  with  tests  of  convergent  thinking,  there  is 
for  each  item  a  single  (or  occasionally  several)  right  answers; 
thus,  so  far  as  the  experimenter  is  concerned,  the  subject  can- 
not produce  any  answer  that  is  both  correct  and  surprising. 
Thus  creativity  is  measured  by  remoteness  rather  than  novelty  of 
product .    This  point  may  not  be  of  great  importance  in  itself j 
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however,  it  does  imply  that  an  upper  bound  on  the  possible  demon- 
strated creativity  is  imposed  by  the  test.    This  bound  is  that 
resulting  frora  limits  in  the  experimenters  creativity  in  formu- 
lating test  Items.    Subjects  capable  of  producing  connections 
that  the  experimenter  was  not  aware  of  have  no  opportunity  to 
demonstrate  this  capability.    This  criticism,  however,  loses  its 
force  if  the  RAT  does  provide  valid  differentiation  of  individu- 
als. 

Mednlck  {I9G2)  reports  some  research  attempting  to  establish 
the  validity  of  RAT  scores  and  their  independence  of  convergent 
intelligence  indicators  in  selected  (college)  populations.  In 
several  college  populations,  faculty  members  who  had  good  know- 
ledge  of  the  capabilities  of  students  scoring  at  the  extremes 
on  the  HAT  rated  their  students  in  terms  of  creativity.  Ratings 
differentiated  high  from  low  RAT  scorers  in  two  cases.    In  one 
of  these,  Killer  Analogies  Test  scores  were  available  on  the 
students;  these  did  not  differentiate  highs  from  lows  on  the  RAT. 
In  several  undergraduate  populations,  a  negative  correlation  be- 
tween RAT  scores  and  grade -point  average,  on  the  order  of  -.3, 
was  obtained.    There  are  differences  between  high  and  low  RAT 
scorers  on  the  Strong  Vocational  Interest  Blank,  with  highs  pre* 
f  erring  vocations  like  artist,  psychologist,  author j  and  lows 
preferring  vocations  like  farmer,  teacher,  pharmacist. 

EAT  scores  of  38  college  students  correlated  positively 
with  the  number  of  words  produced  In  a  one -minute  period  of 
writing  as  many  associates  as  possible  to  each  of  20  words 
(Mednick,  1962).    Both  quantity  and  uniqueness  of  anagrams 
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produced  Id  a  five  minute  period  from  the  word  "generation3  were 
related  to  EAT  scores. 

These  studies  provide  some  limited  support  for  the  RAT  as  a 
means  of  separating  individuals  on  a  basis  which  may  he  indepen- 
dent of  standard  intelligence  and  achievement  indexes  (though 
why  correlations  with  achievement  should  be  negative  is  not 
clear)  and  whose  correlates  have  some  face  validity  as  Indexes 
of  ereativeness. 

Mednie^s  theory  invokes  the  notion  of  the  associative  hier- 
archy.   Each  associative  element  (i.e.,  word)  in  the  individual's 
repertoire  has  linked  to  it  a  number  of  other  associative  ele- 
ments.   The  "strengths"  of  the  associative  links  (e.g.,  as  mea- 
sured by  probability  of  evocation  in  a  free  association  task) 
are  varied.    The  elements  connected  with  a  particular  element, 
in  order  of  the  strength  of  their  link,  for®  the  associative 
hierarchy  for  that  element. 

Of  particular  interest  for  the  study  of  creativity  are  dif- 
ferences in  the  characteristics  of  these  hierarchies,    Some  in- 
dividuals may  be  characterized  as  having  steep  hierarchies,  in 
which  the  strongest  associates  have  very  strong  links  with  the 
master  word,  while  remaining  associates  have  weak  links.  Others 
have  flatter  hierarchies;  the  strengths  of  the  dominant  associ- 
ates (which  may  be  the  same  associates  as  in  the  first  case)  are 
less  than  for  the  steep  hierarchy,  but  there  are  more  associates 
with  intermediate-3trength  links  to  the  element  in  question.  More 
creative  individuals  are  those  with  flatter  associative  hier- 
archies, since  they  have  greater  possibilities  of  coming  to  distant 
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not  readily  available  connections  among  elements. 

Several  Interesting  results  follow  from  the  hierarchy 
notions.    Individuals  who  are  able  to  produce  a  large  number  of 
associates  should  also  produce  more  that  are  uncommon.  Their 
first  associates  should  be  the  common,  high -strength  associates 
which  are  strong  in  all  individuals j  but  after  these,  they  have 
remaining  some  that  are  less  common  and  which,  in  individuals 
with  steep  associative  hierarchies,  have  low  or  zero  strength. 
Within  the  individual,  then,  average  uncommonness  of  response 
should  increase  as  successive  responses  are  given.  Several 
studies  already  mentioned  support  the  latter  prediction. 

Since  latency  is  also  a  measure  of  response  strength,  souse 
additional  predictions  are  possible.    The  post  common  responses 
should  be  given  with  shortest  latency,  both  within  the  individ- 
ual and  for  the  group.    Thus,  for  the  Individual,  rate  of  pro- 
duction should  decrease  with  time  in  the  task,  even  when  the 
number  of  possible  responses  is  very  large.    Also,  in  Mednick«s 
formulation,  latency  for  dominant  responses  should  be  longer  in 
individuals  who  produce  suany  associates  than  in  those  who  pro- 
duce few,  since  response  strength  of  the  strongest  associates  is 
hypothesized  to  be  weaker  in  individuals  with  relatively  flat 
gradients  than  in  those  with  steep  gradients. 

Creative  solutions  are  seen  to  occur  when  the  requisite 
elements  are  evoked  contiguously.    This  isay  occur  by  accident, 
by  "similarity"  (undefined)  of  associative  elements  $  or  through 
the  mediation  of  common  eleisents.    At  this  point  the  formulation 
appears  to  be  deficient  in  control  mechanisms.    Two  problems  in 
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particular  arise ♦    &e  know  that  search  through  the  associative 
hierarchies  Is  not  random,  or  guided  solely  by  the  set  of 
strengths  of  associations  that  occur  (Aeh,  1905).    Some  scanning 
mechanists  which  imposes  constraints  on  the  train  of  associations 
Is  needed,    At  the  other  end  of  the  process,  an  evaluations! 
procedure  is  necessary  so  that  search  Is  terminated  when  the 
creative  solution  has  Indeed  been  achieved.    Thus,  the  associa- 
tive hierarchy  provides  only  the  substrate,  rather  than  an  ade- 
quate mechanise,  for  the  creative  process* 

Wallach  and  Kogan.    The  fourth  program  of  research  to  fee  re- 
viewed is  that  of  Wallaeh  and  Kogan  (19&5).    These  investigators, 
noting  the  diversity  of  tests  previously  employed  in  studying 
creativity,  devised  a  set  of  procedures  in  which  emphasis  was 
upon  fairly  simple  associative  productions.    They  measured  both 
fluency  of  response— total  number  of  responses  appropriate  to 
the  task;  and  uniqueness —number  of  appropriate  responses  given 
by  only  one  subject  in  the  sample.    Each  of  the  choices  appears 
reasonable  in  the  light  of  the  numerous  introspective  reports 
which  emphasise  associative  freedom  (lack  of  critical  pressure; 
openness  to  all  forms  of  ideation;  a  playful  attitude  toward 
possible  Ideational  combinations)  as  basic  to  the  creative  moments 
of  outstanding  individuals.    Fluency  and  uniqueness  should  be 
highly  correlated,  if  creativity  does  indeed  form  a  unitary  di- 
mension of  individual  difference;  this  result  has  already  been 
predicted  in  Mednick'a  formulation. 

Five  procedures  were  used*    In  the  first  of  these,  the  sub- 
ject was  required  *to  generate  possible  instances  of  a  verbally 
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specified  class  concept,  such  as  'round  things, »  or  'things  that 
move  on  wheels,'  H   In  the  second,  a  common  object  such  as  a  news- 
paper, shoe,  or  button  was  given,  and  the  subject  was  to  suggest 
possible  uses  for  the  object.    The  third  verbal  procedure  re- 
quired proposing  bases  of  similarity  between  two  objects,  such 
as  potato  and  carrot,  or  cat  and  mouse.    For  the  remaining  two 
procedures,  visual  patterns  rather  than  words  formed  the  stimulus 
material.    The  subject  was  to  think  of  possible  interpretations 
or  saeanings  for  various  abstract  visual  patterns,  in  one  case, 
and  for  abstract  line  forms  in  the  other. 

These  procedures  are  similar  to  some  of  Guilford's,  partic- 
ularly to  those  of  Assoc iatlooal  and  Ideational  Fluency.  They 
involve  both  figural  and  verbal  stimulus  material,  which  Guilford 
has  proposed  will  lead  to  separate  factors, but  have  in  common 
verbal  modes  of  response.    The  distinctiveness  from  Guilford's 
work  arises  not  so  much  from  the  materials  used  as  from  the  con- 
text in  which  they  were  administered.    Here,  an  attempt  was 
made  to  avoid  any  suggestion  that  the  creativity  assessment  de- 
vices were  "tests"  or  that  evaluation  of  any  sort  was  being  made. 
Ss  were  given  a  carefully  maintained  game -playing  atmosphere  in 
which  to  work.    They  were  tested  individually,  and  without  time 
limits.    Hone  of  the  standard  intelligence  tests  were  adminis- 
tered until  creativity  assessment  had  been  completed*  Thus, 
every  effort  was  made  to  enhance  subjects'  feeling  of  freedom 
from  assessment  pressures,  and  to  provide  opportunity  for  play- 
fulness and  spontaneity  in  dealing  with  the  creativity  procedures. 

The  subjects  employed  were  151  children,  the  entire  fifth 
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grade  population  of  a  suburban  public  school  system  in  a  salable 

class  region,  and  somewhat  above  the  general  population  norms 

in  intelligence.    Ten  measures  of  convergent  intelligence  were 

used.    Three  were  Individually  administered:    the  WISO  Vocabulary, 

Picture  Arrangement,  and  Block  Design  subtests  (wechsler,  1949). 

The  remaining  group  administered  procedures  involved  appropriate - 

level  standardized  teste  of  verbal  and  quantitative  aptitude 

(The  School  and  College  Ability  Tests,  Cooperative  Test  Division, 

1957&,  b);  and  of  academic  achievement  (Sequential  Tests  of 

Educational  Progress,  Cooperative  Test  Division,  1957c,  d*  1959). 

The  latter  were  included  on  the  assumption  that  conventional 

tests  of  academic  aptitude  and  of  academic  achievement  have  the 

major  part  of  their  variance  in  common. 

By  the  criteria  discussed  above,  Wallaeh  and  Kogan  succeeded 

in  determining  a  dimension  distinguishable  from  IQ,    For  all  151 

subjects,  the  ten  creativity  Indexes  showed  substantial  positive 

1 

Intercorrelatloas,  ranging  from  .07  to  .74*  tflth  a  mean  of  .41. 
Forty -one  of  forty -five  correlations  were  significant  at  the  .01 
level.    The  instances  naming  test  had  slightly  lower  correlations 
with  other  tests  than  the  latter  had  with  each  other— a  range  of 
.07  to  .45,  as  compared  with  one  of  .20  to  .74 — but  all  tests  had 
sufficient  Intereorreiatlen  to  Justify  the  claim  that  they  de- 
fine a  single  dimension.    Total  and  uniqueness  scores  gave  no 

"^The  correlations  reported  employed  a  total  fluency  score 
from  which  the  total  of  unique  responses  had  been  subtracted  to 
avoid  statistical  confounding  of  the  two  measures  derived  from 
a  given  test.    Correlations  involving  uncorrected  totals  will 
generally  be  higher  than  those  presented. 
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indication  of  systematic  differences  in  the  pattern  of  correla- 
tions; nor  was  there  a  separation  between  verbal  and  figural  pro- 
cedures , 

One  criterion,  that  of  substantial  correlation  among  tests 
of  creativity,  was  thus  tset*    She  other  criteria  proposed  were 
also  mt»    Aptitude  and  achievement  tests  showed  positive  cor- 
relations on  the  order  of  .5,  with  no  separation  of  aptitude 
tests  from  those  of  achievement,  or  of  individually -administered 
tests  from  those  given  in  groups  *    Finally,  correlations  between 
creativity  and  intelligence  tests  were  low,  on  the  order  of  .1. 

There  were  no  sex  differences  in  the  pattern  of  results . 
For  the  81  girls  in  the  sample,  correlations  within  creativity 
averaged  *5®3  those  within  intelligence  averaged  .55?  and  the 
mean  correlations  between  domains  was  .13*    For  the  TO  boys,  the 
mean  correlations  were,  respectively,  .3^,  .50,  and  .07. 

fhe  statistical  separation  of  creativity  frotn  Intelligence 
Is  thus  quite  clear  in  this  investigation.    It  is  particularly 
striking  that  the  two  programs  which  have  succeeded  in  such  a 
separation  (this  work,  and  ^ednieic's)  have  used  creativity  mea- 
sures which  require  only  relatively  simple  associative  produc- 
tions, and  no  particular  skills  in  expression  of  ideas.  They 
have  also  Involved  little  ttm  pressure*— no  time  limits  have 
been  Imposed  by  Wallach  and  Regan  i  while  those  of  Medniek's  BAT 
are  rather  liberal. 

An  additional  feature  of  their  procedure  which  Wallach  and 
Kogan  believe  to  have  been  important  was  the  absence  of  emphasis 
on  evaluation  of  the  subject,  with  an  effort  to  present  the 
creativity  procedures  as  gaises.    Support  for  this  belief  is  given 
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by  the  failure  to  fine*  a  clear  aiscrlalnatleB  from  intelligence 
of  Guilford's  Ideational  Fluency  and  Assoc Xational  Fluency  fac- 
tors, s?hose  tests  bear  strong  resemblance  to  V/allach1s.  On  the 
other  hand ,  Hernials  ?s  results  indicate  that  the  testing  context 
does  sot  make  asses  assent  of  creativity  impossible.  Th&  boundary 
conditions  here  are  uncertain—note  that  Med nick's  results  were 
obtained  with  adults  rather  than  Children,  and  with  a  *testft 
bearing  little  similarity  to  intelligence  teats. 

Beyond  their  initial  4e^©atration  of  the  isolation  of  a 
dimension,  Wallaeh  and  &egan  proceeded  to  investigate  the  cor- 
relates of  status  on  the  creativity  and  intelligence  variables, 
considered  Jointly*    For  these  analyses,  individuals  were  ranked 
on  the  basis  of  sunsied  standard  scores  for  creativity  measures 
and  for  those  of  Intelligence,    Independent  median  splits  on 
each  of  the  distributions  were  used  to  constitute  four  groups 
of  subjects  —those  high  on  both  creativity  and  Intel  licences 
those  loss  on  both  variables  j  and  tsro  groups  of  sublets  high  on 
one  variable  but  not  on  the  other,    Grouping  was  ©erfersed 
separately  for  each  sex, 

The  tmo  by  two  classification  on  creativity  and  intelligence 
was  uses*  in  analyses  of  variance  of  scores  on  the  additional  do- 
mains  investigated.    "These  involved  the  following;    ratings  of 
overt  classroom  behavior  j  self -rate©:  anxiety  and  defenslveness; 
categorising  and  conceptuaXisings  ana  expressive  sensitivity. 
Additionally,  clinical  profiles  of  children  In  the  various 
groups  were  drawn, 

*rhe  various  sources  of  infonsatloo  cosbined  to  present 
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a  coherent  pieture  of  the  ability  and  motivational  syndromes  of 
the  four  groups  of  subjects.    The  portrait  which  emerges  is 
similar  for  girls  and  boys,  although  the  sexes  differ  as  to 
which  procedures  provide  the  relevant  group  differences.  It 
will  be  useful  to  review  these  portraits,  as  they  provide  the 
best  leads  available  for  the  study  of  creativity  in  children. 

In  the  various  analyses  performed,  it  is  clear  that  chil- 
dren hl|$i  on  both  creativity  and  intelligence,  and  those  low  on 
both  variables,  are  not  at  opposite  extremes,  with  other  sub- 
groups falling  midway  between.    Bather,  while  those  high  on 
both  variables  are  in  general  superior  to  all  other  groups,  each 
of  the  subgroups  which  are  high  on  one  variable  and  low  on  the 
other  appear  in  socae  cases  to  show  the  least  desirable  attri- 
butes of  all  the  groups.    The  kind  of  behavior  on  which  sjembers 
of  the  group  show  less  desirable  performance  is,  however,  dif- 
ferent for  the  two  groups. 

Those  who  are  high  on  conventional  intelligence  but  low  on 
creativity  give  the  appearance  of  over -adaptation  to  the  norms 
of  the  academic  setting*    They  show  a  lack  of  spontaneity, 
overcontrol,  and  high  conformity  to  teacher  expectations.  The 
clinical  descriptions  for  both  sexes  show  an  apparent  self  con- 
fidence and  high  capability  for  classroom  performance;  but  sug- 
gest that  an  underlying  fear  of  failure  may  lead  to  compulsive 
Investment  in  academic  excellence  and  in  the  steeting  of  expec- 
tations.   Overt  classroom  behavior  shows  girls  high  in  intelli- 
gence but  low  in  creativity  to  avoid  social  contacts?  to  have 
undue  hesitancy  in  self  expression i  and  to  avoid  any  kind  of 
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<lismption  of  QXmsrmm  activities*    In  contrast  to  children 
high  ©a  both  creativity  and  intelligence,  who  also  ah®*?  high  in- 
volvenent  in  intellectual  activities*  these  children  appear  to 
wsmtlm  little  ioy  $mm  their  intellectual  achievements,  rather, 
these  aefeJ^vetsente  may  serve  as  a  defense  against  doubts  as  to 
self  ~§#erth,  so  that  good  performance  fianctiens  to  prevent  anxiety 
rather  than  to  provide  pleasure  or  a*lf-fulflllneot* 

The  inhibitions  of  this  group  appear  strongly  in  souse  of  the 
proaefees  ©alloyed*    As  object-sorting  tank  shows  these  boys  to 
be  unwilling  to  vesture  beyond  groupings  of  objects  which  met 
the  conventional  retirements  of  "sat&rtt,*  abstract  categorising* 
iChile  other  procedures  shew  that  they  have  the  capability  to  in- 
tegrate elements  thaitsatleally  ushen  m  directed,  in  a  free  situa- 
tion they  use  only  conventional  groupings,,    The  groups  high  on 
creativity*  by  contrast,  use  both  thesmtie  groupings  and  con- 
ventional, abstract  ones*    fhia  grotty  seem  to  be  sotivationally 
blockee*  against  venturing  beyond  the  kind  of  response  typically 
called  for  in  tenting  situations,  giving  only  responses  which 
are  sure  to  be-  ®ri#itM  rather  than  ones  wbieh  siay  be  *goodn 

For  girls  high  on  intelligence-  and  lo»  on  creativity, 
a  similar  lack  of  a4ventnreaoiaeneaa  appears  in  an  express ive - 
sensitivity  prooei^nre,  where  the  eMM  ia  required  to  accept  or 
reject  an  actional  state  as  possibly  appropriate  to  the  pose 
tateen  by  a  stick  figure,    gs  of  this  group  accept  only  those 
emotional  states  which  are  highly  appropriate,  rejecting  all 
those  which  are  not  clearly  appropriate*    The  high  creativity 
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groups,  OB  the  other  hand,  show  the  sase  acceptance  of  approp- 
riate emotional  states  but  are  also  willing  to  accept  some  not- 
so -clearly  correct  attributions  as  potentially  appropriate. 

Various  kinds  of  indicators,  then,  show  this  group  to  avoid 
the  unconventional  and  the  possibly  **wrong,"  and  to  have  chosen 
a  "safe"  way  of  meeting  the  world.    Conformity  to  classroom  de- 
sands  assures  acceptance  and  recognition,  and  perhaps  reassur- 
ance to  the  child  of  his  own  self  worth.    Control  is  too  tight, 
however,  for  in  situations  where  external  evaluations!  pres- 
sures are  relaxed,  performance  is  unchanged .    The  child  does  not 
adopt  the  playful,  spontaneous  approach  that  the  experimental 
procedures  here  attempted  to  make  possible i  nor  does  he  indulge 
in  divergent  thinking  even  when  he  can  do  so  in  addition  to, 
rather  than  as  a  substitute  for,  more  conventional  forss  of  be- 
havior. 

'This  group  stands  in  sharp  contrast  to  the  children  high  in 
both  creativity  and  intelligence*    These  show  the  same  ability 
level,  by  conventional  criteria,  but  show  in  addition  a  lack  of 
subjugation  by  externally  imposed  standards.    When  it  is  approp- 
riate, as  in  the  procedures  of  this  study,  to  abandon  the  con- 
vergent thinking  atmosphere  of  the  classroos,  the  high-high 
group  is  able  to  do  so.    ishereas  the  other  group  showed  over- 
control,  the  high-high  group  shows  adequate  but  flexible  control. 
These  children  sort  objects  in  terms  of  abstract  criteria,  but 
also  theaatieally;  they  ean  determine  appropriate  affective 
labels  for  stick  figures,  but  will  also  accept  some  prospective 
labels  which  are  highly  unusual.    They  show  interest  and 
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involvement  In  academic  activities,  but  can  become  disruptive  in 
the  classroom  when  activities  there  are  not  to  their  liking. 
8irls  in  the  group  high  on  both  creativity  and  intelligence  show 
higfr  levels  of  self  confidence  and  little  hesitation  in  self  ex- 
pression,.   Sociometrieally  they  are  interested  in  others  and 
have  this  Interest  reciprocated.    The  portrait  of  this  group  Is 
one  of  autonomy  and  self -direction,  with  the  ability  to  function 
in  widely  diverse  spheres,  and  a  lack  of  motivational  inhibitions 
of  such  functioning. 

Children  low  on  both  creativity  and  intelligence  generally 
give  low -quality  performanee  In  all  spheres,  as  might  be  expected. 
Their  reactions  to  inadequacy,  however,  are  varied.    Among  the 
boys,  some  individuals  manifest  a  hyperactive  * acting  out," 
while  others  show  general  passivity.    The  girls  show  tenseness 
and  insecurity  in  overt  behavior,  while  3e If -reported  anxiety 
Is  high  among  the  boys.    Mo  mature  efforts  to  advance  status 
through  work  activities  are  shown  by  either  sex.    However,  there 
are  some  cases  of  good  compensation;  among  the  girls,  some  in- 
terest and  involvement  in  social  activities  is  evident. 

The  final  group,  that  of  children  hi^i  on  creativity  and 
low  on  conventional  intelligence  indexes,  is  the  most  difficult 
to  pigeonhole*    These  children  possess  greater  resources  than 
those  low  on  both  variables,  but  their  apparently  greater  sensi- 
tivity to  themselves  and  to  their  environment  appears  to  be  a 
mixed  blessing.    The  clinical  description  indicates  that  they 
are  "children  in  angry  conflict  with  themselves  and  with  their 
school  environment,  beset  by  feelings  of  unworthiness  and 


inadequacy. *    Girls  in  this  group,  for  example,  show  low  atten- 
tion span  and  concentration  In  academic  settings;  lack  of  confi- 
dence in  3elf -expression;  an  avoidance  of  social  contacts;  and 
a  high  incidence  of  disruptive  attention  seeking.    In  a  permissive 
setting,  with  ample  encouragement  fro®  an  adult  and  a  lack  of 
evaluations!  pressure,  these  children  show  flexibility  and  spon- 
taneity in  dealing  with  unfamiliar  material;  but  when  these  con- 
ditions are  not  present,  they  are  unable  to  cope  adequately. 
Feelings  of  inadequacy,  which  the  high  Intel ligence-Iow  creativity 
group  has  avoided  by  an  addictive  concentration  on  aeadetaic  con- 
formity and  superiority,  are  much  closer  to  the  surface.    In  the 
clinical  descriptions  of  the  girls,  there  is  an  indication  of 
overt  passivity;  a  rich  fantasy  life  say  substitute  for  mature 
dealings  with  the  world.    In  the  boys,  on  the  contrary,  a  note  of 
irapulsivity  appears.    Violent  physical  outbursts,  disruption  of 
class  activities,  and  a  short  attention  span  suggest  that  im- 
pulse control  is  inadequate. 

Some  Efforts  at  Interpretation 

Further  Discussion  of  Wallach  and  Kogan » s  Results »  Wallaeh 
and  Kogan  provide  the  most  differentiated  analysis  available  of 
creativity  studied  at  the  trait  or  dispositional  level.  Further 
discussion  will  center  around  their  work,  with  Kednlck's  formu- 
lation considered  as  it  becomes  relevant.    'Ehis  section  is  de- 
voted to  a  brief  discussion  of  Wallach  and  Kogan » s  results.  In 
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the  erne  following,  an  attempt  will  be  made  to  map  their  interpre- 
tations into  another  language  system* 

Wallach  and  Kogan  make  a  first  distinction  between  individu- 
als with  ability  ana  those  without.    Those  low  on  both  creativity 
and  intelligence  are  presumed  to  suffer  a  general  ability  lack. 
Support  for  this  interpretation  is  provided  by  the  relatively 
poor  performance  shown  by  these  individuals  on  virtually  all 
kinds  of  measures. 

For  the  other  groups,  ability  lack  is  not  a  reasonable  in- 
terpretation; rather,  each  of  these  groups  shows  good  perform- 
ance in  at  least  one  of  the  two  assessment  contexts  employed. 
Deficiency  appears  to  be  situation-specific.    Wallach  and  Kogan 
attempt  to  explain  the  failure  of  each  high-low  group  to  score 
high-high}  they  focus  this  explanation  on  a  particular  motiva- 
tional syndrome  for  each.    The  nature  of  this  syndrome  is  clear 
in  the  descriptions  already  given.    Take  the  group  of  children 
who  are  categorized  as  high  on  intelligence  and  low  on  creativity. 
These  children  seem  to  show  overinvestment  in  academic  achieve- 
ment, with  a  consequent  rigid if icat ion  of  behavior  along  the 
lines  demanded  by  the  norms  of  the  classroom.    They  are  thus 
highly  "conservative."    They  carry  the  standards  of  ability- 
testing  situations  with  them,  and  do  not  relax  these  standards 
even  when  the  situation  should  suggest  such  a  relaxation.  Their 
thinking  seems  to  be  limited  to  conventional  lines  which  reduce 
the  possibility  that  responses  can  be  Judged  wrong  or  inferior. 
There  is  the  suggestion  that  they  are  threatened,  not  by  a  situa- 
tion in  which  adequacy  is  being  tested — since  their  characteristic 
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mode  of  behavior  assures  success  here —but  fey  an  unfamiliar  situ- 
ation, in  «hieh  norms  are  not  made  clear.    Finally,  they  may  be 
described  a a  shewing  ego  Involvement,  rather  than  Involvement  In 
the  task. 

Children  high  on  creativity  and  low  on  Intelligence,  on  toe 
other  hand,  show  good  performance  under  Just  the  opposite  condi- 
tions,   When  personal  adequacy  is  not  stressed,  they  shew  strong 
taste  involveasent.    Wallach  and  Kogan  suggest,  In  fact,  that  fclgfr 
•status  on  creativity  amy  entail  a  kind  of  compulsive  Involvement 
In  the  taalc,  with  consideration  of  mmj  alternatives  and  an  un- 
willingness to  relinquish  a  problem  until  all  sides  of  it  have 
been  examined .    These  children,  however,  cannot  tolerate  the 
stress  of  a  competence -asaessiaent  situation*  as  soon  as  attention 
is  focused  on  adequacy  of  performance,  rather  than  on  the  task 
itself,  they  are  unable  to  cope  with  the  situation.  Inadequate 
ego  strength  and  a  fear  of  failure,  asust  then  enter  into  an  in- 
terpretation of  their  performance . 

The  final  group,  that  of  children  high  on  both  creativity 
and  intelligence,  is  characterised  as  having  the  best  points  of 
each  of  these  two.    These  children  have  sufficient  resources  not 
to  be  overcome  by  the  pressure  of  ability  evaluation j  nor  by  the 
ambiguity  and  uncertainty  of  the  creativity -assessment  situation. 
They  show  mximum  flexibility,  following  the  lead  of  the  situa- 
tion rather  than  of  any  self -Imposed  limitations  brou^t  f$m 
outside. 

An  entirely  different  sort  of  analysis  is  provided  by 
8ednicfc»a  discussion  of  associative  hierarchies.  Mednick 
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proposes  bases  for  difference  between  creative  and  non -creative 
individuals,  without  considering  differences  in  intelligence 
level;  but  his  theory  could  easily  be  extended  to  embrace  four, 
rather  than  two  groups.    Creative  Individuals  are  presumed  to 
be  those  whose  associative  hierarchies  include  many  associates  of 
moderate  strength  beyond  the  dominant  associates  which  are 
available  to  everyone*    To  extend  this  analysis,  several  classes 
of  associates  may  be  considered.    One  class  would  include  con- 
ventional, logical  associates,  of  the  sort  that  should  be  ap- 
propriate in  problem  solving  situations  and  for  academic  achieve- 
ment in  general «    Individuals  with  many  such  associates  repre- 
sented at  high  strength  in  their  hierarchies  would  perform  well 
on  Intelligence  and  achievement  Indexes.    Another  class  would  fee 
that  of  associates  following  less  conventional  lines,  whose  re- 
lationships might  not  fee  logical,  but  which  nonetheless  could  be 
Meaningfully  related  to  their  stimulus  words*    Them  would  fee 
useful  in  situations  like  that  of  creativity  assessment.  Finally, 
there  would  be  a  wastebasket  category,  comprised  of  associates 
fitting  neither  of  these  categories.    Ttmm  would  include  the 
various  kinds  of  associates  generally  considered  Immature— e.g., 
clang  responses,  affective  ones,  and  most  syntagtaatlc  responses 
(Flavell,  Praguns,  Feinberg,  and  Bud in,  1958).    Individuals  with 
many  such  associates  would  perform  poorly  on  both  creativity  and 
intelligence  procedures. 

While  an  extension  like  this  could  be  made  easily,  there  is 
a  basic  iroplausibillty  in  ffedniek*s  formulation.    Hednick  pro- 
poses that  creative  subjects  "have*  the  requisite  associative 
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connections,  while  others  do  not  "have*  the®,  at  any  appreci- 
able strength.    If  strength  is  defined*  in  terms  of  probability 
of  evocation,  then  ffe-dnlefc's  proposal  is  truistic*    Barring  this, 
another  criterion  is  just  as  reasonable. 

Consider  the  example  given  from  the  He mote  Associates  Test, 
in  which  the  subject  8»st  produce  cheese  as  an  associate  to  the 
triad  blue,  cottage,  end  rat.    Ho  English-speaking  college  stu- 
dent should  be  completely  lacking  in  icnowledge  of  the  existence 
of  blue  cheese,  of  cottage  cheese,  or  of  the  proverbial  love  of 
rats  for  cheese*    If  the  criterion  were  one  of  recognition  or  of 
acceptance  of  the  associative  link,  rather  than  of  its  production, 
the  creative  response  should  be  within  the  repertoire  of  virtually 
all  subjects.    It  follows,  then,  that  the  question  is  one  of  why 
individuals  differ  in  the  associates  they  produce »  not  of  differ- 
ences in  the  connections  they  have, 

Suggestions  for  a  Model,    It  may  be  useful  to  consider  these 
differences  in  the  terras  of  another  language  system,  that  of 
"cognitive  controls. w    This  is  model  building  at  the  level  sug- 
gested by  the  plans  of  Miller,  Galanter,  and  Pribram  (196o)j  or 
by  the  information -processing  routines  of  Newell,  Shaw,  and 
Sl»on  (1956,  196*2).    Two  reservations  are  necessary  at  the  out- 
set.   First,  I  ais  presenting  not  a  aodel,  but  only  a  mechanism 
which  would  be  an  important  part  of  such  a  model  if  it  were  to 
be  constructed.    The  effort  is  to  account  for  the  differences 
among  groups,  rather  than  to  provide  a  complete  specification 
of  structure.    Second,  these  suggestions  are  offered,  not  as  an 
alternative  to  the  interpretations  made  by  Wallach  and  Kogan, 
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but  as  a  reformulation  of  these  interpretations. 

As  a  basis  for  the  differences  obtained,  consider  a  "cogni- 
tive control"  which  serves  as  a  monitor  on  the  processing  and 
output  of  associative  products.    In  a  computer  program,  such  a 
monitor  would  fee  a  routine  which  would  come  into  operation  after 
the  imposition  of  a  problem  and  the  setting  up  of  its  conditions. 
This  routine  would  have  two  tasks :    (1)  Specify  the  thoroughness 
of  search  for  solution;  or,  stated  otherwise,  specify  the  mini- 
mum degree  of  match  between  product  and  requirements  which  will 
be  acceptable;  (2)  Evaluate  potential  products  for  acceptability. 
A  product  may  be  accepted,  and  output i  or  it  may  be  returned  for 
further  processings  or,  finally,  it  stay  be  rejected  altogether. 

A  more  differentiated  model  might  eventually  require  two 
such  controls:  one  to  govern  generation  and  evaluation  of  steps 
toward  problem  solution;  and  one  to  examine  potential  products, 
to  determine  whether  or  not  they  should  be  output.    Until  such 
differentiation  is  required  by  data,  however,  and  until  indepen- 
dent measures  can  be  devised  for  two  such  monitors,  it  is  approp- 
riate to  consider  only  a  single  mechanism. 

Several  parameters  must  be  specified  for  the  operation  of 
the  mechanism.    The  first  parameter  is  one  of  strictness  of  con- 
trol.   This  refers  to  the  thoroughness  of  processing,  and  the  de- 
gree of  match  between  product  and  problem  requirements,  required 
before  a  product  will  be  accepted  and  output.    As  an  example  of 
the  distinction  intended,  consider  the  case  in  which  an  individ- 
ual is  given  as  a  problem,  3 Name  objects  which  are  small,  round, 
and  white.*    Suppose  the  potential  product  ^beachball"  occurs 


to  the  subject.    On  the  one  hand,  be  my  produce  "beaehbair'  as 
a  response,  #ith  little  consideration  of  the  degree  to  which  it 
raeeta  taste  requirements ♦    m  the  otner,  he  ®&$  consider  more 
carefully  and/or  gesNUMS  a  closer  aiateh  Sjetneen  product  and  re- 
quiresaeot,  so  that  ^beachball*  is  not  given  as  ft  response i  or 
perhaps  the  compromise,  K small  letiite  feeaehball,"  will  be  gives. 
In  a  oreeletB  H&e  this  one,  different  degrees  of  strictness  can 
fee  seen  in  requiring,  on  the  one  hao.0,  that  the  o&Ject  nasaee* 
always  or  typically  have  the  values  4mmtm6*&  oy  the  tasfc;  or  on 
the  other,,  that  it  mm  Have  tbeae  values  &aong  others — thus,  for 

in  the  aeeone4  ease  out  not  in  the  first* 

fb»  aeoooi  pare^ter  to  be  omfcAmri  ia  one  of  fleslfelllty 
of  level  of  strictness*  o»  the  one  haiso5,  an  l&di visual  §sey  main- 
tain rather  Inflexiolf  his  characteristic  strictness  of  control, 
without  regard  to  toe  commit  ions  of  the  proolem  situatn^n  On 
toe  other,  strictness  tmw  oe  varied  m  a  function  of  the  taeic, 
ao  that  processing  is  thorough  m$  cautious  at  setae  tisea,  less 
thorough  ana  more  ristcy  at  fttfeaom* 

Finally,  a  parameter  is  nee*te4  for  aoe<p&ey  of  control  %  here 
are  implied  differences  in  effectiveness  under  stress*  mm 
solution  of  a  profeleas  la  highly  important,  for  example,  or  when 
the  recent  history  is  one  of  repeated  failure,  control  may  breafc 
clown,  leasing  to  failure  or  continued  low-quality  performance* 
or  on  the  other  hand,  it  s»y  be  resilient  enough  to  withstand 
such  stress* 

These  three  parameters  are  sufficient  to  characterise 
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the  differences  in  control  among  the  four  group3  isolated  by 
Wallach  and  Kogan.    First,  take  the  group  hl^s  on  intelligence 
and  low  on  creativity.    Good  performance  in  an  academic  setting, 
with  strong  involvement  in  intellectual  achievement,  suggests 
that  control  is  good  in  terms  of  strictness  and  adequacy.  Stan- 
dards are  high,  and  they  are  not  disrupted  by  the  stress  of  aca- 
demic assessment.    However,  these  children  show  little  flexibility: 
When  evaluational  pressures  relax,  they  do  not;  they  are  unable 
to  adopt  a  spontaneous  approach  or  to  relax  concern  with  correct- 
ness of  response. 

Children  high  on  both  creativity  and  intelligence  show  the 
same  high  level  of  strictness  and  adequacy  in  their  academic 
performance.    They  also  show  greater  flexibility  of  standards. 
In  a  permissive  setting,  they  can  and  do  adapt  to  the  change  In 
what  behavior  is  appropriate. 

Children  low  on  both  creativity  and  intelligence  are  harder 
to  characterize,    ^allach  and  Kogan  set  them  off  from  the  other 
three  groups  as  showing  an  ability  lack.    Such  a  statement, 
however,  is  imprecise.    It  mi^it  refer  to  a  deficiency  in  reper- 
toire: for  example,  to  a  lack  of  appropriate  subroutines  for  in- 
formation processing.    On  the  other  hand,  it  mig^it  refer  to  a 
failure  of  control:  inability  to  set  appropriate  criteria  for 
performance;  failure  to  shift  criteria  In  accord  with  task  de- 
mands; or  perhaps  breakdown  of  control  in  the  face  of  stress, 
where  stress  may  arise  from  the  pressure  of  academic  evaluation, 
or  from  the  unfamiliar! ty  of  the  creativity  assessment  situation. 
No  definite  placement  is  possible  for  this  group,  since  any  or 
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all  of  four  different  deficiencies  may  be  present* 

Finally,  there  is  the  group  of  children  hi$i  on  creativity 
and  low  on  intelligence.    In  a  permissive  setting,  these  individ- 
uals manifest  strong  taste  involvement  and  spontaneity  in  dealing 
with  unfamiliar  material.    Here,  then,  sufficiently  strict  con* 
trol  appears.    However,  control  Is  inflexible  and  inadequate? 
under  the  pressure  of  academic  assessment,  in  which  monitoring 
must  be  highly  strict,  control  breaks  down.    These  individuals 
are  unable  to  screen  out  inappropriate  responses  and  to  output 
3ust  those  that  meet  task  requirements* 

This  analysis  does  not  contradict  that  made  by  Wallach  and 
Kogan;  its  usefulness  must  be  defended  on  grounds  other  than  that 
of  providing  predictions  contrary  to  those  they  might  make,  A 
minor  value  is  that  it  points  to  an  imprecision  in  their  discuss- 
ions   * ability  lack*  Is  not  an  adequate  description  for  children 
low  on  both  creativity  and  intelligence,  since  it  may  denote  any 
combination  of  a  number  of  more  specific  failings.    The  language 
used  here  is  suitable  for  a  more  differentiated  treatment  of 
such  a  lack,  when  data  become  available. 

More  important,  this  analysis  provides  a  start  for  the  study 
of  process  at  a  level  closer  to  that  of  mechanism  than  that 
adopted  by  Wallach  and  Kogan »    It  is  too  incomplete  to  be  called 
a  process  model,  but  is  a  step  in  the  direction  of  such  a  model. 

Finally,  the  analysis  suggests  some  relationships  between 
the  analysis  of  creativity  and  Intelligence,  on  the  one  hand;  and 
Kagan*s  reflection— impulsivlty  dimension,  on  the  other.    As  will 
be  seen,  substantially  the  same  predictions  can  be  made  in 
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the  terss  in  which  Wallaeh  and  Kogan  discussed  their  results  ? 
but  the  predictions  see®  somewhat  Biore  straightforward  when  de- 
rived fro©  the  present  formulation,  and  were  in  part  suggested 
by  it. 

In  the  section  following,  Kagan*s  research  will  be  described 
la  some  detail*    Subsequent  discussion  will  consider  relationships 
between  this  research  and  that  by  Wallaeh  and  Kogan, 

ftefleetlon— Xg$p«ilslvity 

Kagan's  work  began  with  an  Interest  in  concepts  used  in 
grouping  objects,    fhe  Conceptual  Style  Test  (C3T)  was  designed 
to  elicit  two  kinds  of  concepts:  *  Analytic"  or  physicalistle- 
descriptive  concepts,  which  are  foraiea  on  the  basis  of  overt  ob- 
jective similarities  of  objects  or  of  their  parts;  and  "relation- 
al* concepts,  in  which  the  various  objects  in  a  group  are  re- 
lated thematieally,  and  each  itea  alone  is  not  a®  independent  in- 
stance of  the  concept.    An  example  of  the  first  kind  would  be  a 
group  embracing  a  zebra  and  a  striped  shirt  because  they  both 
have  stripes j  while  in  the  second  type  of  concept  a  pipe  and 
matches  aiight  be  linked,  because  the  matches  are  used  to  light 
the  pipe*    &  third  kind  of  concept  is  the  categorical — inferen- 
tial, in  which  an  abstraction  superordlnate  to  the  members  of  the 
group  fonts  the  basis  for  classification.    The  C3T  was  designed 
to  suppress  the  frequency  of  grouping  on  this  basis. 

Versions  of  the  test  were  used  with  adults,  but  atost  of  the 
experimental  wotfe  has  been  conducted  with  children  in  the 
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elementary  grades*    While  a  number  of  Interesting  correlates  of 
relative  preference  for  analytic  concepts  have  been  found,  the 
analytic  style  is  now  seen  aa  a  composite  variable  chiefly  attri- 
butable to  scores  on  two  more  basic  dimensions.    One  of  these, 
visual  analysis,  concerns  the  ability  or  tendency  to  analyze  into 
elements  a  relatively  complex  visual  input,  and  is  measured  by 
transfer  of  learned  names  fro©  a  visual  stimulus  pattern  to  the 
elements  of  which  this  pattern  is  composed. 

The  other  distension,  ref lection-- impulslvlty,  is  of  chief 
interest  here.    It  is  defined  in  terms  of  latency  of  response 
when  there  is  some  degree  of  response  uncertainty.    Thus,  it  is 
a  decision-time  variable,  reflecting  differences  In  the  degree 
to  which  an  individual  n reflects*  (inhibits  impulsive  responding) 
when  there  Is  uncertainty  as  to  which  of  several  simultaneously 
available  response  alternatives  should  be  chosen.    The  alterna- 
tives may  be  either  externally  presented  ones,  or  internally 
generated  possibilities. 

In  conceptualizing  this  variable,  Kagan  (Kagan,  Eosman, 
Bay,  and  Phillips,  19&4)  points  out  that  age  differences  in  cog- 
nitive performance,  as  well  as  individual  differences  within  an 
age   range,  are  most  often  conceptualized  in  terms  of  differences 
in  the  availability  and  structure  of  transformation  systems — 
that  is,  of  relatively  fixed  "routines*  or  M schemata"  for  infor- 
mation processing.    Such  transformations,  however,  represent  only 
one  of  several  stage®  of  information  processing  in  problem 
solving  or  concept  forming.    Kagan  points  to  three  stages  that 
must  be  considered— initial  encoding  of  Information,  storage  in 
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memory,  and  transformations.    A  fourth  mast  be  added,  as  he  re- 
cognizes  elsewhere  but  does  not  make  explicit  here:  that  of 
evaluation  and  output  of  cognitive  products.    Kagan  suggests 
that  stages  other  than  that  of  transformations  may  show  age  and 
individual  differences.    He  sees  visual  analysis  as  a  dimension 
of  particular  importance  at  the  "Input*  end,  dealing  with  initial 
encoding  of  stimulus  material.    From  his  discussion,  reflection — 
impulsivity  should  be  seen  as  an  "output*  variable,  dealing  with 
the  rigor  of  the  individual's  evaluation  of  products  before  com- 
mitting himself  to  one  of  several  alternatives.    Kagan  is  willing, 
however,  to  consider  extension  of  this  concept,  and  to  recognize 
that  two  aspects  of  reflection — impulsivity  may  be  dlf ferentiable; 
the  one  concerned  with  rigor  of  evaluation  of  products  for  out- 
put; and  the  other  having  to  do  with  analogous  differences  in 
rigor  of  evaluation  of  subproduets  during  internal  processing 
(Kagan,  personal  discussion).    In  either  form,  the  dimension 
seems  quite  germane  to  the  earlier  discussion  of  control  prin- 
ciples in  creativity  and  intelligence. 

Kagan' s  tests  for  the  measurement  of  reflection — impulsivity 
require  difficult  perceptual  discriminations.    Three  tests  have 
been  used,  with  populations  ranging  from  first  to  fourth  graders. 
In  the  Design  Beoall  Test  (l>RT)  the  subject  is  first  shown  a 
card  on  which  a  nonsense  figure  appears.    The  card  is  removed 
and,  after  fifteen  seconds,  presented  again  along  with  eleven 
variants,  which  differ  from  the  original  in  size,  orientation, 
curvature  of  lines,  angles  of  lines,  and  other  features.  The 
subject  must  choose  the  figure  that  was  originally  presented. 
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Response  tlase  for  first  choice,  and  oussber  of  errors  to  correct 
choice,  are  wasured.  for  each  of  a  number  of  figures.    In  the 
Hatching  Familiar  Figures  Test  (Mff1}  meaningful  figures  are 
uae6,  no  a*««#y  element  is  involved,  and  there  are  six  figures 
to  fee  compared  with  each  original  i  &®mm$m,  the  test  fortast 
is  identical  to  that  of  the  MT«    Finally,  in  the  3&ptle~ Fisnal 
latching  feet  (SEVK)  the  suhjeet  emplores  a  cutout  figure  haptl- 
cally  until  he  is  satisfied  that  he  can  identify  it,  and  then 
mmt  fine*  the  original  from  aaieog  a  set  of  visually  presentee* 
alternatives.    Hespense  time  to  first  choice  and  nmsber  of 
errors  are-  again  the  scores  d»rlvc£* 

Sufficient  evidence  is  available  to  support  the  claim  that 
these  tests  mmmm  a  single  Stne&sioa,  sod  that  this  distension 

has  reasonable  stability  over  tlm*  (lagan  et.  al.»lf6%)»  For 

ews?!*,  in  one  study  with  thiri  gra<le  children,  measures  of 
response  t  ies®  on  the  three  tests  of  mfleetfem~~isifrelalvity 
Mere  all  positively  correlated!  error  scores  «ere  all  positively 
correlated;  and  all  latency  scores  correlated  negatively  with  all 
error  scores,    Most  coefficients  fell  within  the  range  fro©  .3 
to  .6.    In  another  e«papis)»at,  with  second  maA  t>htM  gratters, 
latencies  for  X*B£  showed  an  average  correlation  of  ♦56'  across 
a  nine  week  period.    Including  data  from  a  single  administration 
of  C3T,.  asean  correlation  was  A9*    Wm  tlm  and  error  scores  for 
the  Vffl!  in  this  stu<*y  showed  correlations  in  the  .40* s  with 
scores  on  the  W  test  administered  one  year  later. 

m  ausaaarising  the  results  of  a  number  of  investigations, 
Kagan  (19&)  suggests  that  latency  shosfa  greater  stability  and 
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consistency  across  tests  than  do  error  scores,  but  that  both  are 
relatively  reliable.    Time  and  error  scores  generally  show 
negative  correlations  to  one  another,  providing  one  indication 
that  the  latency  measures  are  not  simply  determined  by  differ- 
ences in  ability. 

Error  scores  show  negative  correlations  with  verbal  ability, 
with  visual  analysis,  and  with  preference  for  analytic  concepts 
on  the  C3T.    Response  time  measures,  however,  are  relatively  In- 
dependent of  visual  analysis  and  of  verbal  ability.    Most  cor- 
relations with  verbal  ability  (measured  by  several  ¥ISC  sub- 
scales  or  by  the  CTMM)  fall  within  the  range  from  -.2  to  ,2, 
with  tsedian  correlations  around  .1  (Kag&n,  1964  %  Kagan  et  _sl. , 

196*). 

While  most  subjects  who  show  long  latencies  on  the  reflec- 
tion— impulslvity  procedures  have  low  error  scores,  and  moat  with 
short  latencies  have  high  error  scores,  two  smaller  divergent 
subgroups  appear  in  Kagan' s  results.    The  first  is  composed  of 
bright  individuals  who,  on  easier  procedures  such  as  the  CRT, 
have  short  response  t lines  but  make  few  errors?  these,  however, 
have  longer  response  times  on  harder  tests  of  impulslvlty  like 
MFF.    Choice  of  an  optimal  difficulty  level  for  the  group  being 
studied,  then,  is  necessary;  tests  that  are  too  easy  hold  little 
response  uncertainty  for  the  brl^rt  subject,  and  hence  do  not 
show  whether  he  tends  to  prolong  processing  of  Information  when 
uncertainty  is  high.    A  second  small  group  "contains  children 
whose  long  response  times  result  from  extreme  fear. , .These  8s 
fall  to  respond  quickly  because  they  have  no  idea  of  what  to  say 
and  are  afraid  of  offering  any  answer.0  (Kagan  et  al.,  19&4, 
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pp.  17-18) 

there  is  no  indication  that  age  or  sex  affects  the  pattern 
of  correlational  results.    In  one  study,  however,  third  grade 
males  made  fewer  errors  on  BRT  than  did  third  grade  females, 
while  the  girls  had  longer  latency  on  DM*  and  on  C3T.    In  an- 
other study,  second  grade  girls  made  sore  errors  on  BHT  than 
did  boys,  for  each  of  two  instructional  sets j  while  response- 
times  showed  no  sex  differences.  (Kagan  ®t  al,,  196^)  These 
findings  suggest  that  the  regression  of  time  on  error  scores 
will  be  different  for  the  two  sexes,  though  the  magnitude  of 
the  correlation  coefficient  my  not  he. 

With  increasing  age,  error  scores  decrease,  number  of  analy- 
tic concepts  on  the  0ST  increases,  and  response  time  measures  in- 
crease.   There  is  the  possibility,  then,  that  separate  regres- 
sion coefficients  will  be  needed  for  different  age  groups.  The 
Increase  in  reflection  with  age  indicates  that  the  improvement 
vis-a-vis  error  scores  is  probably  not  simply  an  improvement 
In  "transformational**  ability,  but  rather  is  due  to  more  adequate 
scanning  and  checking  of  alternatives  before  responding, 

The  age  increase  in  response  latency  appears  also  in  a  pro- 
cedure In  which  a  picture  Is  presented  tachistoscopioally  for 
the  subject  to  identify.    Anomalous  pictures  (e,g,,  a  living 
room  with  a  tree  in  the  center)  were  used  in  one  study  (Kagan 
et  al,»  1964 )•    latency  to  first  response  was  greater  for  eighth 
grade  children  than  for  third  graders.    Again,  the  development 
of  a  "control*  function,  rather  than  an  increase  in  problem- 
solving  ability,  is  suggested  by  the  results. 
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In  two  of  the  four  groups  of  second  and  third  grade  chil- 
dren examined  In  the  same  study,  a  *  substantial**  correlation  be- 
tween taehistoseopie  response  time  and  verbal  ability  appeared 
(while  correlations  between  verbal  skills  and  reflection— 
impulsivity  assures  of  response  time  were  on  the  order  of  ,2). 
Kagan  suggests  that  these  two  kinds  of  tests  differ  in  that,  for 
testa  such  as  DHF,  all  response  alternatives  are  simultaneously 
present;  while,  for  the  tachistoscopie  procedure,  the  subject 
must  generate  the  alternatives  as  well  as  choose  among  the®. 
Verbally  advanced  children  might  be  expected  to  gene  rage  ©ore 
alternative  responses,  so  that  two  factors  would  lead  to  longer 
latencies:  the  additional  time  needed  for  the  generation  of 
many  alternatives  i  and  the  time  needed  for  choosing  among  a 
larger  number  of  possible  responses. 

It  is  important  to  note  that  tests  on  which  there  are  not 
a  number  of  simultaneously  available  alternative  solutions  do 
not  lead  to  latencies  correlated  with  those  on  Kagan* a  tests* 
A  similar  result  was  obtained  by  fhurstone  in  his  factorial 
studies  of  perception  {19JM1),  in  which  speed  was  crlterial  for 
many  of  the  scores,    Tbre*  separate  speed  factors  appeared,  re- 
presenting presumably  more  or  less  "central"  processing.  The 
wmost  peripheral9  factor,  comprised  of  tests  of  simple  reaction 
time,  was  uncorrelated  with  the  ^most  central"  factor,  Speed  of 
Judgment,  which  was  loaded  with  such  tests  as  Judging  which  of 
two  cards  had  the  more  circles  on  it. 

With  some  tests,  such  as  the  WISC  Vocabulary  scale,  the  cor- 
relation of  latency  with  error  scores  might  even  be  positive,  or 
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tJ-shaped,  rather  than  negative,    Kagan's  results  apparently  de- 
pend on  the  use  of  tests  in  which  additional  information  or  pro- 
cessing ©f  information  can  increase  the  probability  of  a  good 
response. 

In  view  of  these  considerations,  two  rather  different  em- 
phases in  interpretation  may  be  applied  to  individual  differences 
in  reflection- — impulsivity.    One  emphasis  would  be  more  8cogni- 
fctve,®  suggesting  that  reflective  individuals  are  those  who 
show  relatively  ©ore  mature  forms  of  search  for  information  in 
their  problem  solving  activities*    The  increase  in  reflective- 
ness with  age  is  consistent  with  this  interpretation,  as  is  the 
finding  that*  in  the  test  of  Haptle -Visual  Hatching,  palpation 
time  is  as  good  a  predictor  of  error  scores  as  is  latency  of 
first  response  (Kagan  et  al. ,  196% ) * 

On  the  other  hand,  a  59 motivational"  emphasis  would  put 
chief  stress  on  the  impulse  control  required  for  reflective  res- 
ponding.   Kagan  suggests  three  possible  bases  for  such  differ- 
ences in  impulse  control .    First,  anxiety  over  ability  to  per- 
form adequately  might  make  the  Impulsive  child  unable  to  toler- 
ate the  uncertainty  of  the  period  of  silence  and  non -responsive- 
ness needed  for  reflecting  over  alternative  possibilities*  He 
may  fear  that  his  withholding  of  response  will  be  taken  as  a  sign 
of  Inadequacy,  and  so  blurt  out  the  first  hypothesis  to  occur  to 
him*    In  support  of  the  argument  can  be  given  the  f  indings  from 
a  study  in  whieh  children  were  required  to  leam  a  list  of  words. 
Impulsive©  gave  sore  extra-list  intrusions  in  recall  than  did 
reflestives.    When  the  children  were  informed  during  the  task 
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that  their  performance  was  inadequate,  Intrusions  increased 
further  for  those  classed  as  igipulsive,  while  not  increasing  for 
those  in  the  reflective  group  (Kagan,  personal  cejstsunieatien). 

A  second  possibility  is  that  higfc  task  Involvement  sight 
lead  the  child  who  has  some  confidence  in  his  ability  to  want 
to  assure  that  his  first  response  be  correct,    fhls  is  an  ex- 
planation, then,  of  why  reflectlves  respond  slowly,  rather  than 
of  why  ImpuXslves  respond  quickly.    Indirect  evidence  eouies 
from  a  finding  that  girls  who  reject  traditional  feminine  inter- 
ests are  sore  reflective  than  those  whose  standards  are  sore 
traditional  (Kagan  et  al. ,  196%).    It  was  shown  earlier  that 
degree  of  rejection  of  sex-typed  activities  by  females  is  posi- 
tively correlated  with  involvement  in  intellectual  mastery 
(Kagan  and  Moss,  1962) •    Kence,  a  correlation  of  reflectiveness 
with  involvement  in  intellectual  activities  Is  suggested. 

Each  of  these  possibilities  puts  so®e  emphasis  on  the 
child* a  reaction  to  tests  of  his  ability.    A  third  alternative 
proposed  by  Kagan  would  ma&e  reflection — impulsivity  a  asueh 
more  general  aspect  of  the  child's  functioning.    He  suggests 
that  either  initial  biological  or  early  acquis  Itlonal  differ- 
ences in  reactivity  may  be  the  basis  for  the  particular  differ- 
ences which  are  observed  in  his  tests.    Early  and  subtle  Cf?3 
damage  is  mentioned  as  a  possible  source,  though  general  acti- 
vity level  apart  fro®  any  brain  damage  is  equally  lilcely.  In 
support,  Kagan  notes  that:  ®The  extremely  Impulsive  boys  in  our 
studies  were  also  excessively  restless  and  dlstraetible.. .w 
(Kagan  et  al.,  1964,  p.  38}.    He  cites  other  evidence  as  follows: 
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With  infants  seen  at  eight  weeks  of  age  ana  again  at  thirteen 
months,  motor  activity  and  duration  of  sustained  attention  to 
external  stimuli  were  stable  over  the  period  of  48  weeks,  and 
were  inversely  correlated  with  one  another,    Extreraely  active 
one -year  old  infants  were  minimally  attentive  to  intellectual 
problems  at  five  and  six  years  of  age  (Schaefer  and  Bay ley,  1963), 
Ratings  of  hyperkinesia  during  ages  three  to  six  were  inversely 
correlated  with  ratings  of  involvement  in  intellectual  activity 
during  adolescence  and  adulthood  (Kagan  and  Ross,  1962) •  Kagan 
has  also  found  a  positive  correlation  in  grade -school  boys  be- 
tween eo@*itive  irapulsivity  and  proneness  to  taking  physical 
risks.. 

Finally,  the  correlates  of  preference  for  analytic  concepts 
may  be  cited  as  suggestive  evidence,  because  of  the  positive 
relationship  between  reflectiveness  and  production  of  analytic 
concepts.    Seven  to  ten  year  old  boys  who  employed  many  analytic 
concepts  "were  less  distractible  in  the  classroom,  less  likely 
to  display  task  irrelevant  gross  motor  behavior  in  the  playground 
or  in  a  restrictive  laboratory  setting. . .They  were  more  likely 
to  become  Involved  in  sedentary  tasks  requiring  long  periods  of 
concentration,  more  likely  to  prefer  intellectual  vocations  that 
required  motoric  passivity  (e.g.,  scientist,  writer)  and  typi- 
cally produced  more  complete  drawings  of  objects, *  (Kagan,  1964, 
P.  13) 

Some  evidence,  then,  may  be  offered  for  each  of  four  pos- 
sible bases  for  the  reflection — impulsivlty  dimension.  These 
interpretations  are  not  mutually  exclusive j  the  dimension  may 
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vie II  have  multiple  determinants  •    It  remains  an  open  question 
whether,  despite  differences  in  the  basis  for  scores  obtained, 
the  dissension  is  a  meaningful  one  to  employ,    A  given  degree  of 
impulsivity  may  mil  have  different  implications,  depending  on 
no*  it  is  arrived  at.    This  seems  particularly  true  if  compari- 
sons across  ages  are  to  be  made;  if  changes  by  way  cf  maturity 
are  superimposed  onto  differences  within  age -homogeneous  groups, 
many  different  combinations  of  the  hypothesized  elements  cos Id 
lead  to  the  same  placement  on  the  dissension*    Within  an  age 
group,  however,  the  dimension  could  be  meaningful  even  if  its 
antecedents  are  diverse.    Differences  In  thoroughness  and  ef- 
fectiveness of  Information  processing  might  have  relatively  uni- 
form implications  for  the  Individual  in  a  given  age  group,  re- 
gardless of  the  developmental  history  of  such  differences. 

Creativity  and  Xmpulsivlty 

The  reflection — impulsivity  distension  is  interpreted  in 
terms  of  tendency  to  inhibit  first  responses,  in  situations 
share  further  processing  of  information  can  increase  the  proba- 
bility of  a  good  response.    'The  assumption  is  implicit  that — 
except  for  one  small  group  of  deviants—  further  proses  sing  of 
information  does  occur  in  the  interval  through  which  response  Is 
withheld,    cm  this  interpretation,  impulsivity  seems  to  involve 
exactly  the  monitor  on  "output*  of  products  that  was  hypothesized 
in  discussing  the  mechanisms  necessary  to  account  for  Wallach 
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and  Kogan*s  four  groups.    That  monitor  was  presumed  to  evaluate 
potential  products  to  determine  Aether  they  were  acceptable 
for  disclosure  to  the  world,  whether  they  should  be  withheld 
temporarily,  or  whether  they  should  be  rejected  entirely.  More 
precisely,  reflection — ispulsivity  can  be  Identified  as  the  level- 
of -strictness  paranseter  of  the  monitor*    The  other  parameters 
can  then  be  measured  by  changes  in  ispulaivity  across  task  con- 
texts, 

k  further  basis  for  expecting  relationship  between  the  two 
sets  of  worte  under  consideration  lies  In  the  similarity  of  ex- 
planations offered  by  the  investigators.    In  each  case,  soiae 
stress  Is  placed  on  task  Involvetsent,  desire  for  achievement, 
and  fear  of  failure  as  important  contributors  to  performance  . 

Share  are  then  two  viewpoints  from  wttlch  the  relationships 
of  these  dissensions  can  be  considered.     First,  they  say  be 
considered  as  coequal  dimensions  of  individual  difference  in 
cognitive  processes.    The  explanations  proposed  for  each  can 
then  serve  as  a  basis  for  predicting  and  investigating  their 
intercorre la t Ions *    Secondly,  tests  of  reflection— impels ivlty 
may  be  proposed  as  measures  of  the  output  monitoring  sshieh  has 
been  hypothesised  to  explain  some  of  the  differences  among  crea- 
tivity— intelligence  subgroups .    Emphasis  is  then  on  testing  an 
Interpretation  of  the  creativity  results  fey  use  of  measures  re- 
lated theoretically  to  this  interpretation*    fhese  perspectives 
may  not  be  as  clearly  distinguishable  In  practice  as  they  are 
on  paper i  nonetheless,  it  will  be  interesting  to  consider  the 
predictions  that  can  be  made  from  each. 


To  begin  with,  consider  reflection — Impulaivity  aa  a  dimen- 
sion of  individual  difference  in  its  own  right,    fhe  discussions 
given  by  Kagan,  and  by  Wallach  and  £ogan,  then  suggest  some  re- 
lationships between  this  variable  and  that  of  creativity— 
intelligence. 

The  clearest  of  these  suggestions  is  that  the  most  reflec- 
tive individuals  should  be  those  in  the  group  high  on  intelli- 
gence indexes  but  low  on  creativity,    Wallach  and  Kogan  describe 
this  group  as  showing  cognitive  cautiousness,  unwillingness  to 
risk  error  by  deviating  from  conventional  modes  of  response , 
high  personal  investment  In  academic  achievement,  and  personal 
coldness  and  aloofness,    iCagsn,  la  discussing  the  main  group  of 
reflective  Individuals,  characterises  t&em  as  concerned  with  in- 
tellectual mastery,  manifesting  higft  task  involvement  and  a 
strong  desire  to  be  rigfct  on  first  response.    Further,  they  are 
described  as  more  analytic,  more  prone  to  solitary  taste  concen- 
tration, and  less  likely  to  take  physical  risks.    The  overlap  of 
descriptions  is  thus  quite  striding,  and  provides  a  strong  basis 
for  this  first  hypothesis. 

For  other  subgroups,  predictions  can  be  made,  though  with 
somewhat  less  confidence,    A  second  hypothesis  to  be  considered 
is  that  among  the  more  creative  individuals  will  be  found  those 
who  are  most  impulsive.    Hore  precise  versions  of  such  an  hypo- 
thesis can  take  several  forms,    fhe  most  straightforward  predic- 
tion would  fee  that  creative  individuals  are  more  impulsive  than 
noncreatlves,  regardless  of  standing  on  intelligence  assessment. 
Creativity  mi^it  entail  minimal  censoring  or  evaluating  of 
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potential  responses  before  they  are  made  public;  and  such  mini- 
mal censoring  would  lead  to  relatively  quick  responding. 

However,  other  factors  must  be  considered a    One  possible 
interpretation  for  reflection*— imoulslvity  Involves  the  effects 
on  Intellectual  performance  of  anxiety  and  fear  of  failure. 
The  syndrome  proposed  for  children  high  on  creativity  but  low 
on  intelligence  invoices  such  anxiety  and  fear?  hence,  the  hypo- 
thesis may  be  made  that  these  children  will  show  impulsivity. 

Children  high  on  both  creativity  and  intelligence,  on  the 
other  hand,  do  not  show  this  syndrosae.    I'hey  are  seen  as  free 
fro®  the  limitations  on  performance  which  are  self-imposed  by 
those  In  the  hi$i-low  groups .    Ferfonaance  should  depend  on  the 
task  and  on  their  ability  to  handle  it j  in  particular,  feedback 
as  to  adequacy  or  inadequacy  of  performance  should  lead  to  a 
realistic  altering  of  response  rate. 

For  any  given  test,  then,  it  is  not  possible  to  predict 
where  children  high  on  both  creativity  and  intelligence  should 
fail.    The  other  groups  should  show  less  flexibility  across 
tastes.    Those  high  on  intelligence  and  low  on  creativity  should 
respond  slowly  and  cautiously  in  general;  while  those  high  on 
creativity  and  low  on  intelligence  should  typically  show  quick, 
impulsive  response. 

These  results  depend  on  use  of  procedures  in  which  the  as- 
sessment of  adequacy  is  mace  salient  •    Kagars*  s  aethods  involve 
this  eaiphaslsj  the  subject  is  told  his  response  is  wrong  when- 
ever he  makes  an  error;  and  he  must  continue  search  for  the  cor- 
rect response  until  he  has  made  a  number  of  errors.  Suppose, 
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instead,  that  measures  of  reflection — Impulslvity  were  obtained 
under  permissive  conditions,  in  which  any  choice  made  by  the 
child  would  be  accepted  as  a  good  response,    ©lis  change  would 
not  be  expected  to  alter  performance  greatly  for  those  high  on 
intelligence,  3ince  these  children  are  not  threatened  by  evalua- 
tion.   It  might,  however,  affect  performance  considerably  for 
children  high  on  creativity  but  low  on  intelligence*    These  indi- 
viduals appear  to  be  capable  of  high  task  involvement  and  good 
performance,  so  long  as  personal  assessment  is  not  at  issue. 
Hence,  there  is  less  reason  to  expect  the  group  differences 
hypothesized  to  appear  under  conditions  of  minimal  evaluation. 
If  the  atmosphere  is  completely  benign,  and  responses  are  ac- 
cepted as  adequate  whether  or  not  they  are  correct,  only  the 
child's  generalization  from  other  situations  in  which  evaluation 
has  been  salient  sill  prompt  the  appearance  of  the  differences 
suggested.    Some  such  transfer  may  be  likely  in  any  procedure, 
since  the  child  who  has  learned  to  fear  evaluation  by  adults  is 
unlikely  to  become  completely  at  ease  when  alone  with  a  relatively 
unfamiliar  adult;  but  the  differences  will  be  much  less  extreme 
than  in  a  context  which  emphasizes  adequacy  of  performance. 

For  the  final  group,  children  low  on  both  creativity  and 
intelligence,  some  basis  exists  for  proposing  that  they  will 
show  impulsivlty  on  Kagan's  procedures.    The  characteristics  of 
this  group  include  a  lack  of  intellectual  involvement  and  of 
mature  efforts  at  achievement  of  any  sort;  and  these  accord  well 
with  parts  of  the  description  of  impulsive  individuals. 

On  the  other  hand,  Wallach  and  Kogan  suggest  that  some 
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Individuals  in  this  group  show  rather  extreme  passivity  and 
withdrawal;  it  is  uncertain  for  them  whether  low  involvement 
in  teat  procedures  will  lead  to  prolonged  hesitation  and  with- 
holding of  response,  or  to  impulsively  quick  response.  Pos- 
sibly, both  will  fee  found .    Farther,  the  high  level  of  anxiety 
reported  by  these  subjects  might  indicate  that  here  will  be 
found  Kagan » s  divergent  group  of  individuals  whose  long  laten- 
cies are  due  to  anxiety  and  lack  of  alternative  responses, 
rather  than  to  consideration  of  many  possibilities. 

Two  different  kinds  of  reaction  then  seem  plausible  for 
subjects  low  on  both  creativity  and  Intelligence:  extremely 
long  and  extremely  short  latencies.    The  group  will  then  be 
characterized  by  great  variability. 

These  predictions  result  fro®  consideration  of  the  pro- 
posed antecedents  of  creativity  and  impulsivity,  taking  each 
as  a  dissension  in  its  own  right.    Reflection — impulsivity  tests 
may  also  be  viewed  as  measures  of  the  monitoring  proposed  in 
interpretation  of  the  results  of  the  creativity  study.  The 
same  predictions  follow,  quite  straightforwardly,  on  this  inter- 
pretation.   Their  derivation  will  serve  in  part  to  sumisarlse 
and  reinforce  those  siade  above . 

First,  individuals  high  on  intelligence  but  low  on  crea- 
tivity have  been  characterized  as  showing  strict  and  inflexible 
control.    They  should  then  make  up  the  most  reflective  group. 
Further,  they  should  show  reflection  regardless  of  task  con- 
text— in  particular,  both  when  the  situation  emphasizes  evalua- 
tion of  response  adequacy,  and  when  ability  assessment  is  not 
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emphasized. 

Second,  those  high  on  both  creativity  and  intelligence  are 
described  as  showing  strict  but  flexible  control.    In  Kagan*s 
procedures,  then,  they  should  respond  reflectively:  here,  res- 
ponse adequacy  is  emphasized,  and  feedback  Is  given  which  should 
encourage  adjustment  of  processing  time  to  a  level  commensurate 
with  accurate  performance.    When  feedback  Is  favorable,  however, 
and  all  responses  are  accepted  as  good  ones,  these  children 
sight  show  less  reflectiveness  than  those  high  on  Intelligence 
but  low  on  creativity— their  level  of  performance  can  be  adapted 
to  task  requirements,  and  is  not  fixed  by  limitations  from 
within* 

Third,  children  low  on  both  creativity  and  intelligence 
are  marked  with  an  ability  lack,  whose  precise  nature  is  ambig- 
uous in  Wallaeh  and  Kogan*s  results.    This  lack,  however,  may 
involve  both  deficiency  In  transformation  systems  (to  use 
Kagan»s  terminology),  and  deficiency  In  control  mechanisms.  The 
former  lack  would  suggest  that  prolonged  withholding  of  response 
may  occur— here,  not  because  of  careful  consideration  of  alter- 
natives, but  because  of  ineffective  search  for  them.    Failure  of 
impulse  control,  on  the  contrary,  would  suggest  that  "Impulsively" 
quick  responses  will  be  given.    Since  both  kinds  of  disability 
may  be  present,  the  prediction  is  for  great  variability  in 
latencies.    Unlike  the  variability  expected  for  children  high  on 
both  variables,  this  inconsistency  ia  not  expected  to  be  cor- 
related with  task  difficulty  and  context.    It  may  be  looked  for 
both  in  the  individual  and  in  the  group;  and  there  is  no  basis 
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for  expecting  permissive  vs.  nonpermissive  contexts  to  influence 
its  appearance. 

Fourth,  children  high  on  creativity  but  low  on  intelligence 
show  sufficiently  strict  control,  but  this  control  is  inflexible 
and  inadequate.    Their  failure  cannot  be  one  of  transformational 
systems,  since  In  a  benevolent  atmosphere  performance  is  good. 
It  is  only  when  involvement  centers  not  on  the  task,  but  on  the 
individual1©  ability  to  perform  it,  that  performance  breaks 
down.    Thus,  when  no  stress  is  placed  on  evaluation  of  perfor- 
mance, these  individuals  should  be  reflective.    If  adequacy  is 
stressed,  control  will  break  down,  and  impulsive  responses  will 
be  obtained  from  these  children. 

Both  ways  of  looking  at  the  impulsivity  dimension,  then, 
lead  to  a  set  of  predicted  relationships  with  the  creativity 
and  Intelligence  groupings.    The  measures  devised  to  investigate 
these  relationships  must  be  discussed;  but  before  this,  it  is 
appropriate  to  consider  some  possible  age  differences  in  these 
variables  between  younger  and  older  children. 

Age  Differences 

Some  of  the  research  discussed  by  Kagan  (supra,  pp.  61-62) 
suggests  that  individual  differences  in  reflection — impulsivity 
will  appear  in  children  of  preschool  age.    This  expectation  is 
strongest  when  cognitive  impulsivity  is  seen  as  an  aspect  of  a 
generalized  disposition  which  also  includes  motoric  restlessness, 
short  attention  span,  proneness  to  take  physical  risks,  and  lack 
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of  Intellectual  involvement •    However,  the  tests  have  not  been 
used  with  kindergarten  children;  it  remains  possible  that  they 
will  not  succeed  in  differentiating  children  of  this  age*  This 
could  arise  if  the  n transformation  systems*  necessary  for  per- 
formance in  complex  perceptual  discriminations  are  inadequately 
developed  in  ©any  preschool  children;  so  that  individual  differ- 
ences in  latency  would  be  more  indicative  of  ability  to  perform 
the  task  than  of  cognitive  style. 

Turning  to  the  creativity— intelligence  distinction,  little 
direct  evidence  is  available  concerning  age  differences  in  the 
relationships  of  these  variables.    Wallaeh  and  Kogan's  separation 
of  creativity  from  intelligence  in  fifth-grade  children,  and 
Med nick's  similar  results  with  college  level  populations,  suggest 
some  stability  over  a  wide  age  range.    Torrance  has  worked  with 
children  in  the  first  grade,  and  claims  good  results  with  3ose 
of  his  tests  at  this  age;  but  the  published  results  do  not  pre- 
sent evidence  on  test  correlations  {Torrance,  19&3)*  Bowers, 
using  the  Minnesota  procedures,  reports  a  correlation  of  .26* 
between  divergent  thinking  scores  and  Stanford -Bine  t  IO,*s  for 
150  elementary  school  pupils  (Bowers,  i960).    Finally,  Iscoe  and 
Pierce -Jones  (1964)  find  correlations  on  the  order  of  .20  be- 
tween the  WISC  subscales  and  fluency  scores  on  the  Enusual  Uses 
Test,  for  lower  class  white  and  Negro  children  aged  five  through 
nine. 

Only  the  study  by  Iscoe  and  Pierce -Jones  has  examined 
children  as  young  as  those  of  preschool  age;  and  this  study  em- 
ployed only  a  single  test  of  creativity.    Hence,  direct  evidence 
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as  to  the  possibility  of  finding  the  creativity  dimension  at  this 
age  is  almost  completely  lacking*    Various  indirect  sources  of 
hypotheses,  however,  deserve  mom  consideration. 

To  begin,  note  that  the  creativity  procedures  are  heavily 
verbal  in  nature;  even  those  procedures  involving  figural  stim- 
uli call  for  verbal  responses,.    Children  of  preschool  age  dif- 
fer from  those  older  In  various  quantitative  aspects  of  language ; 
vocabulary  size  and  relative  facility  with  certain  grammatical 
forms  are  among  the  obvious  differences.    *Bm  possibility  sauet 
be  considered:  that  there  are  also  qualitative,  or  structural, 
differences  present,    Data  from  word  association  tests  suggest 
such  a  difference  s  young  children  typically  give  associates 
which  are  R ayntagEsat  ie "  —words  that  can  follow  the  stimulus  in 
a  sentence;  while  the  normative  responses  of  older  subjects  are 
"paradigmatic®  —words  that  can  replace  the  sfclrou3u5  word  in  sany 
contexts  (e.g.,  Woodrow  and  Lowell,  19l6).    Further,  Bro^n  and 
Berko  (i960)  have  shown  that  the  tendency  to  give  paradigmatic 
associates  is  correlated  with  learning  of  English  parts  of 
speech  in  a@e-hoisogene©ua  samples  of  children* 

If  these  isolated  differences  In  task  performnee  are  indi- 
cative of  a  structural  difference  in  language  between  younger 
and  older  children,  then  it  is  possible  that  the  creativity  di- 
mension, with  its  verbal  measurement  procedures,  will  not  appear 
as  a  dimension  distinct  from  conventional  IQ.    *Sh&  amm  pos- 
sibility can  be  suggested  as  a  derivative  of  the  hypothesis  of 
increasing  tuenta!1' differentiation*  with  age  (Witkin,  Byk, 
Faterson,  Goodenough,  and  Karp,  19621  Harvey,  Hunt,  and 
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afcvodnr,  H&J, 

Cliaagta  if*  lm$mm        one  aapeet  of  a  aro&a'-aaala  cogni- 
tive reorganisation-  o&awrri&s  mtthtm  the  period  from  age  fear 
a* van*    Tke  nature  ana*  extent  of  taia  reorganisation  is  no- 
nfeere  a4e*iaat@lF  ewi&eam  for  aaase  efeangB  within  this 

period,  toft^m**  earns  from  suols  #fve:rae  fiel&a  of  invest  lotion 
m  to  teianel  mm$Mmk$m*    Fiftget,  for  ampi**  has  proposal 
a  transition  mt  at*oat  a-$e  wmm®.  from  ^praoparatiofial^  to  *  opera- 
tional" inteliigesiee,  wttfe  a  eenearrent  ilaeXtna  in  *e@eeeniria®w 
of  lirngpsge  ftaS  fefeonajfet  (**$**  i§si§efe#  a#ss6,  1920-1  aee  also 
l^et&tqF*  m&mX3.,;  19%  }*    ^t?  100  «s$«r£Mfts  perfergiea' 

in  tills-  aoaa&py  to  teat  parte  of  $&«g«fe*s  tfemty  have  provided 
oanfimttlotif  at  Xeaai  for  tha  nroaa*  outline*  of  ht&  argsaiseat 
(mil&ch,  Ps^elaeaiialrtio  WmmPf  km  suggested  a  trans i- 

about  this  period  (Wwm4t.  Isria  usA  other  Sussiaxt 

writer®  who  teave  followed  the  ploneertni'  wrer&  of  vygotsfcv  (Iffe) 
eafialder-  e^veloj^sital,  eiianipa  in  Use  role  of  Xangpaige  in  t&© 
©antral  of  aetiavter*  wtm  m  apparent  fruition  of  Hiia  gm&ep* 
csent  daring  tma  attoa  period  {lasria,  3&&t|  &uria  and  Yndevieii* 
X959)*    Stadiae  of  vernal  sadist  tet»  in  proaXasi  solving  «a*  in 
concept  formation  point  to  a  ctisnging  role  of  ianiaage  is  Intel- 
Xeeta&l  fcaafes  of  a^ita  distinct  pisessot^e  (e.g.,  Eendler, 
ISeadXer,  and  Malls.,  196dl  Beeae,  l$n£}.    lon&ltudiaal  atadies 
of  ifrtaiiigotiaa,  reviewd  ay  Braiaa  {1959),  suggest  a  enaage  in 
relative  standing,®  of  indivMaaXn  fro®  nefore  to  after  this  age.. 
Mdltional  ssonrees  of  evidence  are  mmmmtom*  fev  mite  (1965)* 
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The  age  of  transition  suggested  differs  somewhat  according 
to  the  kind  of  data  adduced,  and  may  also  depend  upon  the  gen- 
eral level  of  intelligence  of  the  group  studied  (Braine,  1959). 
That  some  change  does  occur  seems  a  reasonable  conclusion, 
though  its  precise  nature  is  quite  unclear.    It  raises  the  pos- 
sibility that  the  creativity  diraension,  reflecting  some  pre- 
sumably general  aspects  of  the  individual's  cognitive  processes, 
may  not  appear  in  children  below  the  age  of  transition,  even  if 
it  can  be  determined  reliably  for  children  who  have  passed 
through  this  period:  preschool  age  children  say  have  available 
only  a  single  mode  of  thinking,  rather  than  the  two  distinct 
modes  found  in  older  children. 

There  is  no  basis  for  prediction  of  any  specific  differences 
between  younger  and  older  children.    The  foregoing  possibilities 
merely  emphasize  that  replication  of  the  creativity— intelligence 
distinction  in  children  of  preschool  age  is  not  at  all  assured. 
Whether  or  not  the  dimension  can  fee  found,  study  of  children 
of  this  age  will  serve  as  a  first  step  toward  determining  the 
extent  and  importance  of  the  transition  In  cognitive  functioning 
which  occurs  at  about  the  beginning  of  the  primary  school  years. 

If  the  dimension  does  appear  at  this  age,  ^allach  and 
Kogan*s  interpretations  may  require  some  revision.    These  inter- 
pretations emphasized  fear  of  academic  failure,  in  one  group; 
and  need  for  academic  achievement,  in  another.    For  children  not 
yet  introduced  to  the  stresses  of  the  academic  setting,  a  more 
generalized  set  of  dispositions  is  needed.    While  it  **oulc  not 
be  difficult  to  make  this  generalization,  it  is  important  to 
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know  whether  the  motivational  syndromes  which  appear  in  fifth 
grade  children  are  the  result  of  a.  particular  aspect  of  the 
child* a  socialization,  that  concerned  with  adaptation  to  the 
conventional  school  environment  j  or  whether,  on  the  other  hand, 
they  result  from  more  general  aspects  of  the  cultural  conditioning 
of  the  child.    The  latter  would  suggest  that  academic  fears  should 
he  seen  as  a  special  case  of  dispositions  much  broader  in  scope. 

Aims  and  l^potheses  of  the  Present  Investigation 

The  experis^nt  reported  here  «&s  designed  priisarilv  as  a 
strong  test  of  the  generality  of  Wallaoh  and  Kogan*3  creativity — 
intelligence  distinction,  and  of  Kazan's  reflection — isipuXsivity 
dimension.    V^allach  ano  Kogan,  working  with  fifth  grade  children, 
found  a  number  of  measures  of  creativity  to  be  highly  intercor- 
related,  and  to  have  sere-order  correlations  with  intelligence 
and  achievement  measures,    fheir  Interpretation  of  results 
stressed  several  variables,  anxietv  over  achievesient  and  involve- 
ment in  intellectual  aetivltv,  sshieh  may  be  particularly  impor- 
tant In  the  context  of  the  conventional  classroom.    To  test  the 
generality  of  these  findings,  several  of  their  procedures  yere 
modified  for  use  v/ifeh  kindergarten  children — children  not  yet 
subjected  to  the  socialising  influences  of  the  classroom.  The 
children  tested  were  chosen  to  represent  a  broader  range  of  in- 
telligence and  socioeconomic  class  than  those  with  whoia  Wallach 
and  Kogan  worked ;  the  latter  were  of  shove  average  intelligence 
and  predominately  upper  middle  class  In  background,  while  in 
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the  present  study  IQ  ranged  from  low  normal  to  superior,  and 
©any  children  were  of  lower  middle  class  or  at  the  upper  end  of 
the  working  class.    It  was  hypothesized  that  the  creativity  di- 
mension was  of  sufficient  generality  to  appear  despite  the  dif- 
ferences in  age,  intelligence,  and  background  for  this  sample — 
that  these  children,  like  those  studied  by  Wallach  and  Kogan, 
would  show  significant  correlations  among  creativity  measures 
and  nonsignf leant  correlations  between  these  measures  end  a  sea- 
sure  of  verbal  intelligence. 

An  important  aspect  of  the  procedure  was  the  effort  made  to 
control  the  salience  of  cues  as  to  the  evaluation  of  responses 
for  the  various  measurement  devices,    Wallach  and  Kogan  saw  the 
introduction  of  a  playful,  permissive  testing  context  as  neces- 
sary for  the  separation  of  creativity  from  intelligence.    An  at- 
tempt was  made  to  duplicate  this  atmosphere  for  the  creativity 
testing.    The  appropriate  control  condition,  that  of  measuring 
creativity  in  the  atmosphere  standardly  employed  for  ability 
testing,  was  not  used;  but,  in  the  light  of  the  failure  of  crea- 
tivity—intelligence separation  frequently  found  in  the  litera- 
ture, positive  results  would  provide  indirect  support  for  the 
importance  of  the  permissive  atmosphere. 

The  study  of  reflection — impulslvlty  has  also  been  conducted 
with  children  of  school  age,  again  with  some  emphasis  on  motiva- 
tional variables  related  to  the  traditional  values  of  the  class- 
room.   The  measures  employed  have  all  been  perceptual  matching 
tasks.    The  test  for  generality  here  involved  not  only  the  choice 
of  a  previously -untapped  subject  population,  but  the  employment 
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of  three  new  measures  which  are  phenotypically  different  from 
those  employed  by  Kagan,  smile  conforming  to  his  definitional 
requirements  for  measures  of  reflect  ion— impulsivlty.    It  was 
hypothesized  that  these  new  measures  would  show  si^iif leant  cor- 
relations with  two  measures  similar  to  those  used  by  Xagan. 

Reflection— Impulsivity  was  measured  under  two  distinct  con- 
ditions of  salience  of  evaluational  cues.    For  three  procedures, 
an  attempt  was  made  to  continue  the  permissive,  game -like  atmos- 
phere used  in  creativity  measurement;  for  the  remaining  two,  the 
adequacy  or  Inadequacy  of  his  performance  was  made  as  salient  as 
possible  for  the  child.    This  contrast  is  of  some  interest  for 
the  question  of  the  generality  of  reflection — impulsivity,  but 
was  introduced  primarily  for  its  relevance  to  the  second  major 
aim  of  the  study.    Here,  a  number  of  predictions  were  made  for 
relationships  between  the  child 4 s  status  on  the  creativity  and 
intelligence  variables,  considered  jointly,  and  his  standing  on 
reflection— impulsivity.    Chief  among  these  are  the  prediction 
that  children  high  on  creativity  and  low  on  intelligent  will  be 
highly  impulsive,  but  only  when  evaluations!  cues  are  highly 
salient;  and  that  children  high  on  intelligence  and  low  on  crea- 
tivity will  be  highly  reflective,  regardless  of  the  context  in 
which  reflection  is  measured. 

These  predictions  were  derived  in  two  ways.  First,  there 
is  some  overlap  in  explanatory  variables,  largely  motivational 
ones,  used  by  Wallaeh  and  Kogan  on  the  one  hand,  and  by  Kagan  on 
the  other.  Relationships  were  hypothesized  where  common  ante- 
cedents were  proposed  for  the  two  domains.  Second,  a  restate- 
ment of  wallaeh  and  Kogao's  results  was  made  in  the  language  of 
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"cognitive  controls,"  and  reflection— ispulsivlty  was  conceptual- 
ized as  an  operatlonalization  of  one  parameter  needed  to  specify 
the  working  of  the  control  process.    The  reasoning  parameters 
were  seen  as  sseasurafeie  through  differences  in  reflection— 
impulsivity  across  administration  contexts*    The  various  re- 
lationships predicted  could  then  be  derives*  fro®  the  model  of 
control  processes. 

This  part  of  the  study  Is  quite  exploratory  in  nature,  since 
it  is  not  yet  known  that  either  dimension  will  appear  under  the 
present  conditions.    Further,  the  design  of  the  experiment  em- 
phasized obtaining  many  measures  on  a  relatively  sssall  number 
of  sublets,  in  accord  with  the  purpose  of  assessing  breadth 
and  reliability  of  several  dimensions.    A  result  is  that,  when 
breakdowns  are  isade  for  investigating  interactions  of  variables, 
sample  sizes  are  too  small  to  give  more  than  suggestive  results. 


CHAPTER  II 


Subjects 


Subjects  were  drawn  from  four  kindergartens  In  Durham, 
Uorth  Carolina,    AH  children  in  kindergarten  classes  in  these 
schools  participated  in  the  experisieot.    However,  data  for  the 
several  noo~white  children  la  School  A  were  not  included  in  the 
analyses;  and  there  was  Insufficient  tine  before  su&sier  recess 
to  complete  testing  of  all  children  in  School  B.    In  the  latter 
case,  children  whose  testing  could  not  he  completed  were  al- 
lowed to  "play  game 3 n  from  time  to  time*    One  potential  subject 
was  excluded  for  refusal  to  participates  otherwise,  no  child 
showed  unwillingness. 

Characteristics  of  the  schools  are  varied.    School  k  is  a 
private  school  whose  pupils  are  drawn  mostly  from  professional 
families,  many  of  them  university  connected.    It  Includes  the 
youngest  children  tested,  with  three  boys  and  six  girls  under 
60  months  of  age.    Children  attend  for  a  full  morning  five  days 
a  week,    the  program  is  somewhat  unusual,  in  that  each  child 
spends  approximately  one  and  one -quarter  hours  of  each  morning 
in  an  Americanized  Kontessori  classroom,  and  a  similar  period 
of  time,  with  a  different  teacher,  in  a  more  conventional 
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kindergarten  program. 

Schools  B,  S,  and  D  have  pupils  of  sore  diverse  background. 
In  school  C,  families  cover  the  range  frota  upper  middle  class  to 
working  class  {e.g.,  truck  driver)  j  s&ile  in  Schools  B  sad  D 
aost  families  are  of  lower  middle  class.    B  and  C  are  private, 
*!il2*  c  is  church -related.    Children  remain  for  a  fall  day  la 
each  of  them*  with  most  organised  activity  occurring  in  the 
morning,  follosred  by  lunch,  an  hour  or  more  of  napping,  ana  free 
play  in  the  afternoon.    Ho  children  younger  than  60  months  are 
enrolled  in  the  kindergarten  classes  of  these  schools. 

Table  III  presents  information  on  subject  age,  intelligence, 
and  social  class.    Information  is  given  separately  by  sex,  over* 
all  and  frith  a  school  by  school  breakdown.    Age  was  measured  to 
the  nearest  month  at  the  time  of  administration  of  the  fifth  of 
sine  procedure^,    fhe  IQ  and  stents!  age  (Rk)  measures  vera  ob- 
tained from  Worms  A  and  B  of  the  Peabody  Picture  Vocabulary  Test. 
The  index  of  social  class  is  describee*  below. 

$eao  age  was  68.0  months  for  girls  ana  TO.O  months  for 
boys,    M  averaged  100.6  for  girls  and  105.4  for  boys.  For 
neither  of  these  variables  sas  the  sex  diff ereoee  si^sif leant. 
A  sex  difference  did  appear  for  NA,  however,  where  females  aver- 
aged 70.6  months j  and  stales,  ?6.$  months  (F  *  4.46,  df  *  1/B5, 

<  .05). 

Several  differences  among  the  schools  may  be  noted.  For 
each  sex,  the  analysis  of  variance  shows  a  significant  age  dif- 
ference across  schools.    By  Duncan* s  £Ee%  Multiple  Range  Test, 
girls  at  School  A  sere  significantly  younger  than  those  at  each 
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other  school  (p  <  *Ol)j  while  boys  at  School  A  were  younger  than 
those  at  School  B  (p  <:  .05). 

No  significant  differences  across  schools  were  found  for 
the  measure  of  mental  age.    For  IQ,  males  showed  no  differences, 
but  a  significant  F  was  found  for  females.    By  Duncan's  procedure, 
girls  at  School  A  were  significantly  brighter  than  those  at  the 
other  schools  (compared:  with  School  B,  p  <  .01 5  with  C  and  D, 
p  <  .05). 

Finally,  Table  III  presents  the  available  data  on  socio- 
economic status,    These  data  were  obtained  from  a  questionnaire 
to  which  67%  of  the  parents  responded.    The  classification  is 
that  described  by  Hollingshead  (1965),  and  is  based  on  a  weighted 
average  of  occupation  and  education  of  the  head  of  household. 
As  a  guide  to  Interpretation,  a  professional  with  education  be- 
yond the  undergraduate  level  would  fall  Into  Glass  I.  Public 
school  teachers  and  proprietors  of  medium  si2ed  businesses, 
holding  a  college  degree,  would  fall  Into  Class  II.  Class  III 
includes  high  school  graduates  In  occupations  like  Insurance 
agent,  private  secretary,  and  radio  announcer.    Skilled  manual 
employees  with  partial  high  school  training  are  found  in  Class  IV. 
Finally,  a  serai-skilled  worker  with  junior  high  school  training 
falls  into  Class  V. 

As  has  been  indicated,  children  at  School  A  come  from  upper 
middle  class  hoses j  twenty  of  twenty-one  parents  responding  fall 
into  Class  I.    For  each  of  the  other  schools,  the  modal  class  is 
III.    Collapsing  across  sex  and  analyzing  for  subjects  above,  In, 
and  below  Class  III,  there  Is  no  significant  difference  In 
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relative  frequency  of  class  assigmsents  for  Schools  B,  C,  and 
D  (X2*  2.84,  df  »  4)  j  while  asslgmgents  for  School  A  differ 
significantly  froa  those  for  the  remaining  three  (X2-  30.74, 
df  =  2,  p  <  ,001}* 

Testing  Conditions 

The  physical  conditions  under  which  testing  was  conducted 
were  adequate  teat  less  than  ideal.    It  was  necessary  to  use 
whatever  space  the  kindergarten  could  make  available,  fhis 
space  was  in  daily  use  for  purposes  other  than  testing?  so  that 
it  was  not  possible  to  standardize  features  of  the  roots  froa 
school  to  school.    In  each  case,  however,  there  was  provided 
a  relatively  distraction -free  area  whose  features  remained  con- 
stant froa  day  to  day.    This  area  included  a  table,  two  chairs, 
and  storage  space,  with  furniture  selected  for  the  comfort  of 
the  child  rather  than  that  of  the  exper iaenter. 

The  experimenter  faced  the  child  across  the  table,  asking 
no  effort  to  hide  the  clipboard  and  stopwatch  used  in  recording 
and  tiaing  responses.    Children  not  Infrequently  asteed  the  pur- 
pose of  these  instruments.    I&eir  questions  were  answered  and 
from  tiase  to  tiiae  they  were  allowed  to  play  with  the  watch.  Ho 
child  seemed  upset  or  distracted  by  this  recording. 

All  testing  was  done  individually,  with  one  procedure  to 
a  session  and,  with  few  exceptions,  one  session  to  a  day.  In 
School  A#  at  the  suggestion  of  the  teacher,  a  fixed  rotation  was 
followed*    Bach  child,  when  his  turn  was  completed,  tapped  the 
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child  who  would  follow  his.    In  the  other  schools  order  of  testing 
was  haphazard ,  but  so  far  as  possible  each  procedure  was  com* 
pie ted  with  all  children  before  the  next  was  introduced,  No 
child  was  taken  at  a  tijse  when  he  was  unwilling  to  cotse;  this 
entailed  only  two  or  three  refusals  throughout  the  entire  expert - 
is&nt » 

With  the  exception  of  the  final  two  procedures,  raeant  to  he 
somewhat  stressful,  every  effort  was  made  to  make  the  testing 
comfortable,  pleasant,  and  fun,  and  to  minimize  any  anxiety  over 
adequacy  of  performance*    Steps  taken  to  realize  this  goal  in- 
cluded the  following*    First,  the  experimenter  (the  author  in 
all  cases)  was  present  at  the  school  on  two  days  before  testing 
began.    He  interacted  with  the  children  during  free  play  on 
these  occasions,  including  an  hour  or  more  of  active  involvement 
in  informal  outside  play.    The  latter  was  highly  effective  in 
breaking  down  restraint}  generally,  by  the  end  of  an  hour,  he 
was  under  massive  physical  attack  by  subjects  of  both  sexes, 
IDurtng  these  periods,  the  children  were  told  that  In  a  few  days 
they  would  have  anumber  of  opportunities  to  play  some  unusual 
games,  and  that  they  would  receive  prizes  on  each  occasion. 

Second,  so  far  as  possible,  the  procedures  that  were  used 
were  ail  presented  as  games,  with  no  indication  that  responses 
were  to  be  evaluated  on  any  criteria  of  adequacy,  (Exceptions 
to  this  rule  are  indicated  in  the  section  following,  in  which 
procedures  are  described  in  detail).  In  each  session,  the  ex- 
perimenter assured  himself  that  the  child  was  Interested  and  at 
ease  before  introducing  the  task*    Throughout  the  taste,  liberal 
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praise  and  encouragement  were  given. 

Finally,  at  the  conclusion  of  each  session,  the  child  re- 
ceived a  prize,    foya  retailing  for  five  or  ten  cents  were  em- 
ployed j  they  included,  for  example,  a  large  balloon 3  a  bag  of 
marble  a ;  a  birthstene  ringi  a  pencil  sharpeners  a  signifying 
glass;  and  a  very  shrill  s&istle«    Often  the  child  was  given  a 
choice  of  prises  |  and  in  each  case  he  was  allowed  to  select  the 
one  he  wanted  froa  a  * treasure  chest*  or  display. 

Procedures 

Procedures  employed  fall  into  four  categories:    warm-up i 
creativity  assessment  $  intelligence  assessment*  and  seasureiBent 
of  reflection— Ispulsivity. 

Wara^p*    The  first  session,  devoted  to  free  drawing,  was 

used  to  familiarise  the  child  with  the  testing  situation.  After 

an  exchange  of  pleasantries  and  when  child  and  experisaenter  were 

both  seated  at  the  table,  the  child  was  instructed  as  follows! 

"How,  {child1 s  na@e),  we're  going  to  be  cosing  in  here 
a  lot  of  different  tisies.    And  each  tisse,  we'll  have 
something  different  to  do,  or  some  different  game  to 
play,    for  today,  do  you  know  what  it  is?.*. Today  I*s 
going  to  give  you  a  piece  of  paper,  and  three  Magic 
Markers,  and  get  you  to  draw  m  a  picture.    Will  you 
do  that?    Whatever  you  want  to  draw  a  picture  of...* 

The  child  received  a  sheet  of  paper  and  three  felt-tipped 
markers  {red,  black,  and  purple).    As  he  drew,  £  used  his  stop- 
watch and  made  notes  on  a  record  sheet.    When  the  drawing  was 
completed,  the  instructions  continued:    nVery  good.    Sow,  that's 
all  we're  going  to  do  today.    Another  day  we'll  come  back,  and 
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we'll  have  some thing  different  to  do.    One  more  thing*  Every 
time  you  cose  back  here  with  me,  you  win  a  prize.    For  today, 
your  prize  is  a  whistle.    Which  one  do  you  like?    OK.    Now  let's 
go  and  see  who's  next. " 

Creativity.    The  second,  third,  and  fourth  procedures  were 
employed  in  creativity  assessment.    Each  measure  was  a  version 
of  one  used  by  Waliach  and  Kogan  (19&5),  substituting  items  of 
appropriate  difficulty  level  for  five  and  six  year  old  children. 

Pictures  test  is  most  closely  related  to  Waliach  and 
Kogan1 s  Pattern  Meanings  instrument.    Mine  abstract  patterns 
were  drawn  with  a  red  "Magic  Marker"  on  4  x  6  white  index  cards. 
The  patterns  are  reproduced  in  Figure  1.    Those  numbered  7  and  8 
were  taken  fro®  Waliach  and  Kogan,  while  the  others  are  new. 
Pattern  1  served  as  a  sample  item.    All  were  sealed  in  clear 
plastic,  so  that  the  child  could  handle  them  freely. 

As  with  items  in  the  other  two  creativity  procedures,  pat- 
terns were  selected  on  grounds  of  expected  appropriateness  and 
pleasingness  for  kindergarten  children.    Some  pretesting  of  all 
procedures  was  conducted  in  a  fifth  school,  to  ensure  that  suit- 
able items  had  been  chosen.    So  revision  of  the  creativity  mea- 
sures was  seen  to  be  necessary  after  this  pretesting. 

The  administration  of  the  Pictures  test  will  be  described 

in  detail,  as  it  exemplifies  the  format  for  all  three  creativity 

procedures.    Instructions  began: 

"Do  you  remember  what  we  did  the  last  time  you  were 
here?. ..that's  right;  you  drew  a  picture  for  me,  Well, 
today,  I  have  some  pictures  to  show  you.    And  here's 
the  first  one.    What  do  you  think  that's  a  picture  of? » . " 
(If  no  response,  then:  What  does  it  look  like?  vfhat  do 
you  think  it  could  be?" ) . . .Good  1    And  what  else  does  it 
look  like?... Very  good Is 
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Fig.  1.  Patterns  for  the  Pictures  Test 
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continued  prodding,  and  gave  as  examples  of  possible  responses 
Items  from  the  set  "basket,3  "pot,*  and  "lady's  poeketbook," 
until  the  child  had  given  at  least  three  plausible  responses,  or 
until  he  had  otherwise  shown- -by  accepting  E's  examples,  by 
facial  expression,  by  nodding  his  head,  etc.— that  he  grasped 
the  task  as  one  of  naming  many  possible  interpretations,  rather 
than  of  giving  a  single  correct  answer,    A  final  example  was 
then  added,  with:  ''Let  me  show  you  one  more.    Let's  turn  it 
around  this  way.    Mow,  how  about  an  army  hat?*    This  last  ex- 
ample was  intended  to  indicate  that  the  card  could  be  looked  at 
in  any  orientation,    padded:  "You  see,  there  are  lots  of  dif- 
ferent things  you  can  think  of  for  these  pictures*    Now,  let's 
try  the  next  one.    ¥hat  can  you  think  of  for  this  one?* 

E  continued  to  use  expressions  like  ^good,*'  "very  good,** 
"you  had  some  good  ideas  for  that  one,"  throughout  the  procedure. 
When  3^ seemed  to  have  no  more  responses  for  a  card,  or  to  become 
distracted,  E  asked:    "What  else  can  you  think  of?"  or  a  similar 
question*    When  no  more  responses  could  be  elicited,  the  next 
pattern  was  introduced.    Upon  completion  of  the  last  card,  ad- 
ditional praise  was  given. 

The  second  creativity  procedure  was  based  on  Wollach  and 
Kogan's  Instances  test.    The  3  was  told:    8 Today  we  have  a  game 
with  words.    It's  a  game  called  'Naming  Things.'    The  first 
thing  we'll  do  it  with  will  be  round  things.    How  many  things 
can  you  think  of  that  are  round?. . .What  else  is  round 

The  same  general  considerations  apply  to  the  Instances  Test 
as  to  Pictures.  When  the  ehild  viould  name  no  more  round  things, 
he  was  asked  in  turn  for  "things  that  have  wheels,'*  and  for 
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B things  that  are  red»tt 

Finally,  a  Uses  test  served  as  the  third  creativity  mea- 
sure*   The  iteias  employed  were,  in  order,  a  newspaper,  a  table 
knife,  a  cup,  and  a  coat  hanger.    Instructions  began: 

"Today  we  have  a  game  called  «yhat  can  you  use  it  for?4 
The  first  thing  we're  going  to  do  it  with  will  be  a 
newspaper.  (E  hands  a  newspaper  to  S,)  How,  I  want  you 
to  tell  me  all  the  things  you  can  tSTlnfe  of  that  you  can 
do  with  a  newspaper,  or  play  with  it,  or  laatee  with  it. 
9Kat  can  you  use  a  newspaper  for?...* 

The  Uses  procedure  was  almost  identical  to  that  employed 
by  Iscoe  &  Pierce -Jones  (1964),  whose  3s  included  children  of 
five  and  six  years  of  age .    Their  fourth  item  was  a  clock, 
rather  than  a  coat hanger.    Otherwise,  except  for  the  unknown 
factor  of  the  testing  atmosphere,  this  administration  matched 
that  described  in  their  report. 

In  administering  these  procedures,  E  did  not  question  the 
appropriateness  of  any  response.    If  the  child  continued  to  give 
responses  appropriate  to  a  preceding  item  rather  than  to  the 
itesi  at  hand,  he  was  reminded  what  the  present  item  was.    If  E 
could  not  understand  the  child's  response,  one  request  for  a  rep- 
etition was  made.    It  was  felt  that  asking  for  a  second  repeti- 
tion would  distract  the  child  too  greatly;  therefore,  responses 
still  not  understood  were  simply  scored  as  "incomprehensible." 
Finally,  on  occasion  a  child  was  able  to  communicate  the  referent 
for  a  response  without  having  available  an  appropriate  word  or 
phrase.    In  these  cases  E  recorded  the  word  intended. 

Within  these  limitations,  all  responses  were  recorded 
verbatim.    Also  recorded  were  latency  of  first  response,  and  the 
end  of  each  successive  ten-second  period  spent  in  responding  to 
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the  item  • 

Intelligence.    Hie  fifth  and  seventh  sessions  were  devoted 
to  Forms  k  and  B  of  the  Pea body  picture  Vocabulary  Test  (PPVTj 
Dunn,  1959)*    Th«  PPVT  was  chosen  for  several  reasons.  First, 
the  test  has  a  convenient  format.    The  E  presents  a  word,  and 
asks  the  child  to  point  to  the  one  of  four  pictures  which  repre- 
sents this  word.    It  is  Ideal  for  use  with  young  children,  in 
that  it  provides  interesting  pictorial  stimuli ;  can  be  given 
quickly j  and  requires  no  expressive  skill  on  the  part  of  the 
child,  nor  interpretation  of  response  on  the  part  of  the  examiner. 
All  responses  are  accepted  as  good  onesj  the  test  is  then  an  un- 
stressful  one,  and  can  be  maintained  as  a  game  without  much  dif- 
ficulty. 

Second,  because  of  its  format,  the  PFVT  can  be  used  to  ob- 
tain a  measure  of  reflection — impulslvlty  without  added  expendi- 
ture of  research  time. 

Third,  vocabulary  has  been  held  to  be  the  best  single  indi- 
cator of  Intelligence  (wechsler,  19^91  Terman  and  Merrill,  1937). 
If  the  distinction  between  verbal  and  performance  ability  is 
a  valid  one — and  McHemar  (19&0  argues  that  in  general  it  is 
not — verbal  Intelligence  can  appropriately  be  concentrated  upon 
for  comparison  with  the  creativity  procedures.    These  latter  are 
heavily  verbal  In  nature?  hence,  a  demonstration  of  independence 
between  a  verbal  intelligence  measure  and  measures  of  creativity 
would  be  a  particularly  important  finding.    For  a  similar  reason, 
it  is  appropriate  to  measure  intelligence  in  as  stress -free 
an  atmosphere  as  possible:    Possible  attenuation  of  the  relation- 
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ship  between  creativity  and  intelligence  by  differences  in  teat 
context  is  thereby  minimized. 

Bef lection — impulsivity.    Three  new  measures  of  reflection — 
impulsivity  were  used*    Two  of  these  were  obtained  from  the  PFVT 
This  instrument  employs  a  series  of  items  in  order  of  increasing 
difficulty;  the  test  continues  until  the  child  misses  six  of 
eight  consecutive  items.    Latency  of  response  on  the  last  3lx 
errors  provides  an  appropriate  measure  of  impulsivity.  Limiting 
measurement  to  these  errors  should  equate  difficulty  level  ac- 
ross children,  yielding  a  measure  which  is  uncontaminated  by  dif- 
ferences in  ability  to  perform  the  task*    Since  Forms  A  and  B  of 
the  PFVT  are  given  to  each  child,  there  will  be  two  impulsivity 
measures  obtained  on  what  are  essentially  alternative  forms  of 
the  same  test. 

A  Dots  test  was  developed  as  another  measure  of  reflection— 
impulsivity.    This  is  similar  to  the  Circles  Test  used  by 
Thurstone  (1944)*    The  child  is  shown  a  4  x  6  white  card,  divided 
by  a  vertical  line  at  the  center.    Black  Ink  splotches  appear 
on  each  side  of  the  card,  and  there  are  saere  of  these  splotches 
on  one  side  than  on  the  other.    The  task  is  explained  as  one  of 
discovering  and  pointing  to  the  side  of  the  card  that  has  more 
dots  on  it*    After  a  sample,  there  are  fifteen  cards,  each  on 
a  different  page  of  a  notebook.    They  are  arranged,  intuitively, 
in  cycles  of  easy,  intermediate,  hard  items;  thus,  the  child  is 
assured:  an  easy  discrimination  at  least  once  in  every  three 
trials*    Latency  of  response  on  the  five  hard  items  forms  the 
measure  of  reflection — impulsivity. 
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Finally,  two  Matching  Figures  tests  are  similar  to  Kagan*s 
Matching  Familiar  Figures  (MPF)  procedure.    In  each,  there  Is 
one  standard  and  a  number  of  comparison  figures.    One  of  the 
comparison  figures  Is  exactly  Identical  to  the  standard,  while 
the  others  differ  from  it  in  relatively  small  details.  The 
subject  must  point  to  the  picture  which  is  identical  to  the 
standard.    Hatching  Figures  1  involves  one  sample  and  eleven 
test  trials*    Five  comparison  figures  appear  on  each  trial. 
Stimuli  are  drawn  from  Scale  1  of  Cattail's  Culture  Free  Test 
of       (Cattell,  1950)    Matching  Figures  g  uses  material  drawn 
from  Kagan * s  MFF  test.    One  sample  and  nine  test  trials  are 
run.    On  each  trial  there  are  three  comparison  figures. 

In  administering  the  PPVT,  the  standard  instructions  for 
the  vocabulary  test  were  employed.    It  was  assumed  that 
reflection — impulsivity  is  measured  here  in  a  relatively  un- 
stressful  context.    Likewise,  the  Dots  procedure  was  meant  to 
be  unstressful.    Whatever  response  the  child  made  was  accepted 
as  good,  and  he  received  praise  and  encouragement  throughout. 

The  Matching  Figures  tests  were  designed  to  provide  mea- 
sures of  reflection— impulslvlty  in  an  evaluative  context. 
Here,  also,  the  child  gave  only  one  response  for  each  item.  If 
he  was  correct,  a  marble  was  placed  In  a  cup  before  him,  and  he 
was  praised;  if  the  choice  was  wrong,  he  received  no  marble  and 
was  told  he  had  made  an  error.    Before  the  test,  the  child  had 
been  shown  a  prize  which  could  be  won  by  good  performance  in 
the  task— by  being  right  often  enough  and  thereby  winning  enough 
marbles.    All  children  received  their  prize;  but  it  was  expected 


91 

that  these  procedures  would  involve  considerably  more  stress 
than  the  others  employed . 

To  avoid  contamination  of  other  procedures,  the  two 
ref lection— impulslvity  measures  administered  in  an  evaluative 
context  were  the  final  two  given—Matching  Figures  2  occupied 
the  eighth  session;  Matching  Figures  1,  the  ninth.    The  Dots 
test  was  the  sixth  given,  and  fell  between  the  two  forms  of  the 
PFvT. 

Questionnaire 

In  the  hope  of  obtaining  information  relevant  to  perfor- 
mance on  the  creativity  measures,  a  questionnaire  was  sent  to 
parents  of  all  children  tested.    Several  fcinds  of  questions 
were  included  *    One  set  called  for  descriptive  information— 
parents8  education  and  occupation,  number  of  children,  number 
of  years  the  child  had  been  in  kindergarten  or  nursery  school, 
A  second  set  asked  for  parents*  rating  of  typical  behaviors — 
how  aggressive,  independent,  obedient,  energetic,  happy,  etc., 
they  considered  their  child  to  be  in  relation  to  other  children 
of  his  a$e.    His  play  preferences  were  also  the  subject  of 
several  questions — what  activities  are  preferred;  does  he  pre- 
fer contact  with  other  children  or  with  adults;  does  he  lead  or 
follow;  to  what  extent  do  other  children  seek  him  as  a  playmate. 
Several  questions  concerned  discipline  used  by  the  parents — 
how  often  is  physical  punishment  used;  to  what  extent  do  both 
parents  discipline  the  child;  which  of  seven  ways  of  disciplining 
the  child  were  the  parents  most  lively  to  employ.    The  latter 


question  was  a  modified  form  of  one  described  by  Getzels  and 
Jacleson  {1962},    Finally,  the  parents  were  asked  about  their 
goal®  for  the  child --both  In  the  short  run,  and  in  terras  of 
traits  mmt  wanted  for  hi®  to  develop. 

The  questionnaire  was  distributed  to  parents  by  isall  in 
one  ease  and  by  the  school  in  the  other  three .    It  was  accom- 
panied by  a  letter-  describing  its  purpose,  ana  by  a  ten-page 
ttineographed  summary  of  the  background,  aims,  methods,  and 
potential  values  of  the  research  being  conducted.    In  two  of 
the  schools,  this  distribution  e&nie  shortly  after  a  parents « 
meeting  at  which  the  author  discussed  his  research*    In  every 
ease,  the  parents'  ©eating  and  t&*  explanations  were  delayed 
until  all  of'  the  ereatlvity  assessmnt  and  moat  of  the  other 
measures  had  been  completed* 

Hone  of  the  questionnaire  itomm  showed  relations  to  crea- 
tivity which  were  both  algnlf  leant  and  consistent  across  sex 
or  across  the  set  of  creativity  measures*    Hence,  no  further 
reference  to  questionnaire  data  will  be-  ua.de* 

Scoring  of  Creativity  Instraaents 

To  facilitate  the  discussion  of  results,  details  of  the 
creativity  scoring  will  be  presented  here*    Wallach  and  Kogan 
noted  that  w..*the  gas* -like  instructional  context  did  not 
eventuate  in  a  flouting  of  the  task  constraints  inherent  in 
each  experimental  item*    Bizarre  or  inappropriate  responses — 
those  Judged  inadmissible  as  possible  answers  to  a  given 
question— ise re  extremely  rare.*  (Wallach  and  Kogan,  19o5»  P*  3?) 
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Thus  they  were  able  to  obtain  their  total  and  total  unlejue 
measures  simply  by  counting  responses,    This  procedure  was  not 
possible  In  the  present  Investigation*    A  sufficiently  large 
number  of  responses  appeared  to  be  unrelated  to  the  stimulus 
item  to  require  the  use  of  fudges  in  determining  response  admis- 
sibility. 

Data  were  prepared  for  Judging  bjr  printing  each  response 
on  a  separate  IBM  data  processing  card.    Each  card  included 
a  code  identifying  subject,  procedure,  and  ite©.    S  totaled 
frequencies  for  the  following  classes  of  responses  but  eld  not 
prepare  UK  carets  for  them; 

Repetitions,    fhis  class  included  exact  repetitions  of 
responses  within  an  ites*    Additionally,  if  both  an  item  and 
a  superordinate  for  that  item  were  given,  only  the  csore  specific 
response  was  scored,  and  the  superordinate  was  counted  as  a  re- 
petition.   An  example  would  be  ball  and  baseball?  the  foriser 
would  be  scored  as  a  repetition.    However,  if  a  pair  could  but 
commonly  would  not  have  the  superordinate— subordinate  relation- 
ship, both  responses  were  scored;  for  exasiple k  wheel  and  steering 
wheel. 

Incomprehens ible .    This  class  consisted  of  all  responses 
not  understood  by  3  because  of  unclear  or  incomplete  expression 
or  recording. 

Bizarre .    Those  few  responses  which  were  grammatically  or 
logically  inadmissible  were  excluded  as  bizarre.    Examples  in- 
clude n$&o...he  walks11  as  a  response  in  naming  round  things; 
and  "green  ball*  as  a  response  for  things  that  are  red. 
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For  all  responses  not  excluded  on  the  above  grounds,  it 
was  decided  to  accept  as  appropriate  any  response  given  by  two 
or  more  5s  in  the  sample.    For  this  scoring,  variations  in  num- 
ber and  in  noo-eritleal  adjectives  were  not  considered  to  dif- 
ferentiate responses*    For  example,  the  following  were  considered 
to  be  the  "same*  responses    "hang  a  coat"  and  "hang  coats, *  in 
uses  for  a  coat  hanger;  s little  circle"  and  "circle,*1  in  naming 
round  things;  Mred  leaf  and  "leaf,"  is  naming  red  things. 

The  cards  bearing  responses  that  were  unique  in  the  sample 
were  presented  to  three  Independent  Judges,    Each  Judge  worked 
with  all  responses  to  one  item  before  proceeding  to  the  next. 
Each  received  the  procedures  In  a  different  order,  after  the 
previous  judge's  decisions  had  been  recorded  and  the  cards  for 
each  item  shuffled. 

The  fudges  were  familiarized  with  the  experiment  and  its 
purposes,    They  were  asked  to  sort  responses  into  three  cate- 
gories t    "©lose  that  you  think  are  bizarre  or  inappropriate!" 
n^a>m  that  you  think  are  appropriate  or  reasonable % 9  and  M Those 
that  you  Just  can't  make  a  decision  on,"    They  were  instructed 
to  keep  the  latter  category  to  a  minimum,  and  to  give  the  child 
the  benefit  of  doubt  when  expression  was  incomplete  or  relevance 
was  marginal *    Ho  effort  was  made  to  give  the  Judges  an  elabor- 
ate (and  arbitrary)  set  of  rules  for  handling  difficult  cases; 
rather,  they  were  to  categorize  on  the  basis  of  whether  they 
could  see  a  relationship  between  task  and  response. 


CHAFFEE  III 
RESULTS 


fhe  presentation  of  results  will  be  given  in  three  major 
sections .    In  the  first,  creativity  scores  and  creativity — 
intelligence  relationships  will  be  considered,    fhe  second  sec- 
tion will  treat  results  for  the  reflection — iir»pulsivity  dimen- 
sion.   Finally  the  analyses  searching  for  interrelations  be- 
tween these  two  docsains  will  be  presented,, 

Creativity 

Scoring,    The  procedure  used  in  scoring  has  been  described 
in  the  preceding  chapter .    To  siisplify  analysis,  the  few  Judg- 
sients  in  the  "unable  to  decide"  category  were  assigned  to  the 
w bizarre"  group. 

All  three  pairs  of  judges  showed  a  satisfactory  percent 
agreement  for  each  of  the  fifteen  Items  making  up  three  creati- 
vity procedures,    these  pereeots  ranged  from  65*5  to  9£.4„  For 
the  three  pairs  of  Judges,  median  percents  agreement  were  80. 3; 
?6.2;  and  92.0.    There  sas  no  indication  of  different  degrees 
of  agreement  for  the  different  creativity  measures.  Finally, 

95 


! 


the  percent  of  responses  far  nhicb  all  three  Judges  agreed  on 
the  mnltgrnmst  ranged  fros*  63.2  to  92.4,  with  a  median  of  7%. 6+ 
Mhere  the  Judges  fallec*  to  concur,  the  response  mm  assigned  to 
the  category  agreed  upon  by  two  of  the  three, 

The  percent s  of  total  responses  falling  into  various  eate- 
gories  are  presented  in  Table  IT*      Of  these  totals,  tbe  over- 
all percent  of  responses  discarded  ranged  frtm  13.78  for  the 
Pictures  test  to  22. 16  for  Uses*    For  Instances  an4  Bscs,  the 
largest  single  basis  for  response  rejection  was  repetition!  for 
Pictures,  most  of  the  responses  discarded  were  those  Judged 
*bisarre*  by  the  raters.    Considering  only  admissible  responses, 
the  percent  of  responses  that  were  unique  in  the  sample  ranged 
frosi  21,08  for  Instances  to  39*13  for  Uses. 

8&IMMMIg  Qj^  creativity  scores.,    Iten~su«i  correlations 
for  unique  and  for  nommlque  responses  indicate  that  the  various 
creativity  item  contribute  uniformly  to  response  totals, ^ 
Median  reliability  coefficients  appear  in  Table  ¥  for  ail  sub- 
jects and  separately  for  males  and  feajales,    Wo  systematic  dif- 
ferences appear  when  coefficients  are  examined  separately  by 
sex.    For  all  subjects,  these  correlations  range  frota  .42  to  ,92 
for  unique  responses*  and  from  .40  to  ,88  for  sonunique  responses 


1 

ninety  subjects  completed  the  creativity  oroaedures  and  are 
included  In  the  analyses  reported  here,    Three  males  at  School  D 
did  not  cotsplete  the  entire  test  battery,    Their  data  are  excluded 
from  all  subsequent  analyses. 

^"Unique"  responses  are  those  isiiieh  *ere  unique  but  Judged 
edaiasible.    Because  the  "unique^  and  utotal"  indexes  are  not 
independent,  ssost  analyses  renlace  the  latter  *ith  the  total  cor- 
rected by  subtracting  unique  response  a  froja  it.    These  totals 
are  referred  to  as  *nonunic|ue®  responses. 


97 


Tafele  IY 

Categorisation  of  Besponses  In  Creativity  Tastes' 


Procedure 


Category 

Pictures 

Instances 

Uses 

Bejeetetf  in  Coding 

3,4o 

19.56 

Repetitions 

13B 

8ai 

10.03 

IncorsprehensiDle 

1.09 

0.86 

1,78 

Bizarre 

0.73 

3*3<> 

7.75 

Rejected  by  Judges 

10,38 

4.51 

2.60 

Appropriate  —Total 

86.22 

83.22 

77*84 

Unique 

25.02 

17*55 

30.48 

Nonun&tue 

61.02 

65.67 

47.36 

a$ttsj»ers  in  table  are  pereents  of  total  responses  for 
the  procedure. 
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Table  ¥ 

Median  Item-Bum  Be liability  Coefficients 


Procedure 

Measure  M  Pictures        Instances  Uses 


All  Subjects  87  .54  ,89  .89 

Hales  41  AS  .85  .92 

Females  46  «&Q  .91  .7^ 

Monunlque  Responses 

All  Subjects  87  .48  .77  .65 

mies  41  ,52  .77  .74 

Females  46  ,54  *75  .56 
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fhose  for  the  Pictures  test  are  consistently  lower  than  those 
for  the  other  two. 

After  completion  of  the  test  battery,  the  Pictures  test  was 
readministered  to  subjects  at  School  A.    The  author  was  the  3ole 
Judge  of  response  admissibility,  and  responses  were  not  added  to 
the  main  Pictures  data.    For  eight  males  and  fifteen  females, 
test — restest  correlation  for  total  acceptable  responses  was 
.79-    Ho  test — retest  data  were  obtained  for  the  other  procedures. 

Creativity  totals.    Means  and  standard  deviations  of  crea- 
tivity scores  are  presented  in  Table  VI 8    For  each  sex,  means 
are  given  for  unique  responses,  nonunique  responses,  and  those 
rejected.    One-way  analysis  of  variance  was  used  to  test  for  sex 
differences  In  these  scores  as  well  as  In  total  responses,  total 
admissible  responses,  number  of  repetitions,  and  number  of 
bizarre  or  incomprehensible  responses.1    In  twenty -one  analyses 
there  appeared  only  one  F  significant  at  the  five  percent  level; 
hence,  no  sex  difference  is  indicated. 

Several  additional  breakdowns  of  the  data  were  tested  by 
analysis  of  variance,    Means  for  younger  subjects  (below  six 
years)  were  compared  with  those  for  subjects  older.    For  neither 
sex  did  any  difference  approach  significance  at  the  five  percent 
level , 

Possible  differences  among  samples  drawn  from  the  four 
schools  were  examined.    As  above,  analyses  were  perforated 


Response  distributions  were  positively  skewed,    However,  no 
difference  in  pattern  or  magnitude  of  relations  appeared  when  the 
major  creativity  analyses  were  repeated  U3ing  the  log  (Xfl) 
transformation,  which  eliminated  the  skew  in  most  cases.  There- 
fore, analyses  based  on  raw  scores  are  reported. 
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"smtu- JUI    J1,l)'""'  "Ij  ^ 

(£a$l) 

MUM 

3.06 

3-72 

xx*  12 

3.61 

2.5*1 

3*oB 

2.57 

4a$ 

3-57 

6.79 

ft  fie 

14.30 

8.22 

3.S9 

9.l6 

6.15 

3-fe 

9.10 

3*£? 

73? 

2.*7 

4.17 

6.88 

3*70 

7.&S 
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separately  by  sex  and  with  each  of  the  sewn  scores  listed. 
Kone  of  the  forty -two  Fs  reached  significance  at  the  .05  level. 

Finally,  analyses  based  on  Hollingshead's  Index  of  socio- 
economic status  were  performed,  using  the  fifty-eight  subjects 
on  whom  scores  were  available.    Data  for  snales  and  females  were 
combined,  and  three  status  groups  were  formed:  those  above,  in, 
and  below  Class  III.    No  signif leant  differences  appeared  in 
these  comparisons. 

Creativity  and  intelligence.    Correlations  among  creativity 
scores  and  those  between  the  creativity  and  intelligence  domains 
are  reported  in  this  section.    In  these  analyses 9  each  creativity 
measure  is  represented  by  two  statistically  Independent  scores— 
total  unique  responses,  and  total  that  are  nonunique ,  Conver- 
gent Intelligence  scores  are  MA  and  IQ  obtained  by  averaging 
results  from  the  two  forms  of  the  FPFT.    Test — re test  correlation 
for  the  latter  were  .61  for  males  and  .6?  for  females,  for  the 
IQ  Index;  for  HI  they  were  .60  and  .65.    Significance  levels 
for  correlations  were  obtained  by  Fisher's  r-to-z  method. 

Product  moment  correlations  for  all  87  sub4ects  are  shown 
in  Table  VII.    Sight  of  fifteen  correlations  within  creativity 
are  significant,  all  at  the  .01  level,  including  five  signifi- 
cant at  .001.    However,  only  one  of  eight  correlations  between 
scores  on  the  Pictures  test  and  those  on  Instances  or  Uses  is 
significant.    It  appears  that  the  Instances  and  Uses  tests  hold 
much  of  their  variance  in  common %  the  six  correlations  within 
these  procedures  have  a  mean  of  .44  (p  <  .001),  which  Is  cos- 
parable  to  values  presented  by  wallach  and  Kogan  (1965).  The 
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Pictures  test,  however,  bears  little  relation  to  these. 

Wmm  of  the  measures  employed  show  a  substantial  relation 
to  the  intelligence  raeasures .    Wallaeh  and  Kogan  have  suggested 
that  M&,  rather  than  IQ,  should  be  compared  with  creativity 
scores,  since  like  the  latter  it  represents  a  score  uncorrected 
for  age*    0se  of  a  corrected  score  for  one  variable  and  an  un- 
corrected one  for  the  other  amy  artificially  curtail  relation- 
ships between  the  two  domains*    It  will  be  observed  in  Table  VII 
that  correlations  between  creativity  and  IQ  ire  higher  (more 
positive  or  less  negative)  when  MA  rather  than  IQ  is  employed, 
following  from  the  nonsignificant  positive  correlations  (ssean 
is  .1^}  between  age  and  creativity  scores .    In  each  case,  how- 
ever, it  is  clear  that  correlations  between  the  Instances  and 
Uses  tests  are  not  derived  fro*a  dependence  of  these  scores  on 
intelligence*    Low  negative  correlations  are  found  between  M& 
ana  scores  on  these  two  tests,  while  those  between  Pictures  and 
are  positive  and  nonsignificant. 

The  correlation  ssatrix  for  kl  seales  is  presented  in 
fable  villi*    Creativity  istercorrelations  match  closely  those 
obtained  for  the  sample  as  a  whole.    Correlations  involving  only 
the  Instances  an4  Uses  tests  have  a  ©ean  of  ,57  (p  <  -001), 
while  those  between  these  tests  and  Pictures  show  a  mean  of  ,06* 
All  of  the  former  are  significant,  at  the  ,001  level  in  five  of 
six  cases;  while  none  of  the  latter  approach  significance. 

The  significant  positive  correlations  $0  not  result  from 
correlations  with  ICU  Scores  on  the  Instances  and  Uses  tests 
have  consistent  low  negative  correlations  with  MA.    On  the  other 
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hand,  a  significant  positive  correlation  appears  between  intelli- 
gence scores  and  responses  on  the  Pictures  test. 

Correlations  for  the  46  females  are  presented  in  Table  IX. 
fhose  involving  only  the  Instances  and  Uses  tests  average  .35 
(p  <  .05)*  while  those  between  Pictures  and  the  other  two 
average  .16.    Correlations  between  creativity  and  MA  average 
.12.    These  are  generally  positive,  and  two  are  significant. 

Females,  like  males,  show  greater  agreement  among  measures 
derived  from  the  Instances  and  Uses  tests  than  can  be  accounted 
for  by  relations  with  intelligence.    Three  of  the  six  creativity 
intercorrelations  here  are  significant,  each  at  .001;  while  only 
one  of  four  creativity — MA  correlations  is  significant. 

Mean  correlations  are  weaker  for  females  than  for  males, 
but  in  each  sex  there  is  evidence  that  two  of  the  creativity 
measures  have  substantial  variance  in  common,  and  that  this 
variance  is  not  shared  with  the  measure  of  convergent  intelli- 
gence.   However,  there  is  no  evidence  that  the  Pictures  test  is 
measuring  the  same  dimension  of  individual  difference  as  that 
measured  by  Instances  and  Uses.    Mo  significant  correlations 
between  Pictures  and  the  others  are  found  for  males,  and  only 
two  for  females.    For  males,  also,  the  Pictures  test  has  posi- 
tive correlations  with  MA.,  one  of  them  significant;  while 
Instances  and  Uses  have  consistent  low  negative  correlations 
with  MA. 

The  failure  to  replicate  the  correlational  results  of 
Mai lac h  and  Kogan  may  indicate  that  a  unitary  creativity  di- 
mension is  not  to  be  found  in  children  of  kindergarten  age. 
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On  the  other  hand,  it  is  possible  that  the  results  for  the 
Pictures  test  are  a  function  of  the  test  rather  than  of  the  sub- 
jects.   Alternative  interpretations  that  are  consistent  with  the 
data  will  be  considered  in  the  Discussion  section.    In  the  fol- 
lowing pages,  additional  analyses  of  the  creativity  data  are 
presented . 

Creativity  and  intelligence  for  brighter  children.    One  pos- 
sibility to  be  considered  is  that  the  failure  of  Pictures  to 
correlate  with  the  other  creativity  procedures  results  from  the 
relatively  lea  intelligence  level  for  the  sample,  Torrance, 
Roe,  and  MacKinnon,  among  others,  have  suggested  that  a  cutoff 
point  important  for  relations  between  creativity  and  other  vari- 
ables will  be  found  at  around  an  10,  of  120,    Wallach  and  Kogan 
did  not  present  an  average  IQ  for  their  subjects,  but  extra- 
polation from  the  mean  WISC  scores  and  mean  ages  they  give  indi- 
cates that  this  average  may  be  as  high  as  120.    In  the  present 
sample,  mean  IQ  was  about  103;  eleven  males  and  twenty-one  fe- 
males, or  37$  of  the  subjects,  had  I3s  of  less  than  100, 

An  argument,  admittedly  post  hoc,  can  be  made  that  the 
Pictures  test  imposes  more  stringent  requirements  for  accept- 
able responses  than  the  two  other  creativity  procedures,  so 
that  this  test  in  particular  may  be  affected  by  the  low  intelli- 
gence level  for  the  sample.    In  the  first  place,  it  appears  that 
greater  abstractive  ability  is  required  for  responding  to  Pic- 
tures than  to  the  other  procedures.    For  each  picture,  there 
may  be  one  or  a  few  responses  that  can  be  derived  straightfor- 
wardly from  the  child1  s  experience;  e.g.,  ^umbrella*  for  pat- 
tern 3$  *sunM  for  pattern  4  (see  Figure  1,  p.  S5& ).    High  scores, 
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however,  demand  that  the  child  go  beyond  these  to  responses  for 
which  the  stimuli  are  less  obviously  representations.    Thus,  he 
must  produce  responses  ahose  essential  features  only  are  sug- 
gested by  the  stimulus.    On  the  remaining  tasks,  high  scores 
can  be  obtained  without  such  abstraction.    The  categories  for 
Instances  are  concrete  and  such  that  their  critical  features  ap- 
pear* to  the  adult  at  least,  to  be  perceptual  "givens."    For  the 
Uses  test,  also,  responses  can  be  drawn  directly  from  experience 
with  the  objects  in  question  and  with  similar  objects. 

It  is  possible,  also,  that  responding  to  Pictures  requires 
a  different  and  more  sophisticated  form  of  search  through  memory 
than  is  needed  for  the  other  tasks.    For  Instances,  perceptually 
present  objects  meeting  the  criteria  of  "roundness"  or  "redness" 
could  be,  and  often  are,  given %  perception  then  provides  a  3et 
of  possible  responses,  and  the  task  can  be  made  one  of  discri- 
minating among  these,  rather  than  of  generating  a  set  of  res- 
ponse possibilities.    Similarly,  for  Uses,  ordinary  experience 
with  the  objects  in  question  could  provide  a  pool  of  readily 
available  responses.    It  is  difficult  to  imagine  so  ready  a  re- 
servoir of  potential  responses  for  roost  of  the  Pictures  items — 
no  clue  is  given  as  to  what  realm  of  experience  will  provide 
appropriate  items,  and  the  essential  features  of  the  stimulus 
So  notcorrespond  to  a  simple  attribute  ordinarily  used  to  clas- 
sify objects,    Perhaps,  then,  the  child  must  search  more  widely 
through  his  experience  to  find  a  basis  for  Pictures  responding. 

This  argument  must  rest  on  its  face  validity,  since  we 
know  little  or  nothing  about  the  organization  of  memory  or  about 
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the  way  in  which  a  Creative*  response  is  related  to  what  is  pre- 
sent in  storage.    Less  speculatively,  it  may  be  argued  that  if 
responding  to  Pictures  is  more  difficult  than  responding  to  the 
other  procedures,  subjects  should  produce  fewer  acceptable  res- 
ponses per  stimulus  item  on  Pictures  than  on  the  others.    This  is 
the  case;  across  all  subjects  the  mean  number  of  responses  per 
item  is  2.0  for  Pictures,  3.4  for  Uses,  and  6.1  for  Instances. 

It  is  possible,  then,  that  greater  coherence  of  creativity 
results  will  be  found  when  analysis  Is  restricted  to  subjects 
of  above -average  intelligence.    This  possibility  was  examined 
by  repeating  the  correlational  analyses  on  groups  from  which  sub- 
jects below  100  in  IQ  were  excluded.    It  would  be  most  desirable 
to  perform  a  series  of  such  analyses,  with  a  step-by -step  increase 
in  the  cutoff  level  for  IQ,  and  to  proceed  up  to  a  baseline  of 
120  or  above;  in  view  of  the  present  sample  size,  however,  only 
this  one  analysis  seems  justified.    As  seen  in  Table  X,  this  pro- 
cedure leaves  a  reasonable  sample  size  (thirty  males  and  twenty- 
five  females),  while  yielding  groups  with  mean  IQ  of  about  111. 
These  groups  should  at  least  approach  those  of  Wallach  and  Kogan 
in  intelligence  level.    It  may  be  noted  also  that  there  Is  a  sub- 
stantial reduction  in  IQ,  variance  for  the  restricted  groups,  but 
that  enough  variation  should  remain  to  permit  relationships  be- 
tween creativity  and  intelligence  measures  to  appear. 

Correlations  are  presented  in  Table  XI  for  males  and  in 
Table  XII  for  females.    For  sales  with  IQs  of  100  or  greater, 
nine  of  fifteen  correlations  among  creativity  measures  are  signi- 
ficant, including  five  at  .01  or  better.    Mean  correlation  is 
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•38  (p  <  .05).    Correlations  Involving  only  Instances  and  Uses 
average  .46  {p  <  ,05).    Thus,  within 

these  procedures  continue  to  hold  much  of  their  variance  in 
©onsen. 

Correlations  between  measures  from  the  Pictures  test  and 
those  fro©  Instances  and  Uses  average  .31.    With  the  reduced 
sample  size,  this  mean  correlation  reaches  only  the  .10  prob- 
ability level.    However,  three  correlations  are  significant  at 
.05*  one  of  the®  reaching  the  .001  level  1  and  all  are  positive. 

Despite  the  exclusion  of  low  intelligence  subjects,  Pictures 
totals  are  in  part  a  function  of  intelligence  level,    unique  res- 
ponses on  Pictures  correlate  with  Mft  at  .51  (p  <  .Ql).    MA  has 
low  correlations  with  measures  derived  from  Instances  and  Uses, 
with  three  of  these  negative.    Hence,  the  significant  correla- 
tions between  Pictures  and  the  other  measures  are  not  a  function 
of  relations  with  intelligence. 

Results  for  amies  are  compatible  with  the  interpretation 
that  a  unitary  dimension  is  present,  hut  that  the  Pictures  test, 
because  of  its  greater  difficulty,  is  substantially  related  to 
this  dimension  only  when  relatively  low  intelligence  subjects 
are  excluded.    Even  then,  with  five  and  six  yea*  olds,  Pictures 
performance  is  determined  Jointly  by  intelligence  and  "creativity." 
The  Instances  and  Uses  procedures,  on  the  other  hand,  are 
strongly  intercorrelated  and  distinct  from  intelligence  whether 
or  not  below— average  children  are  included. 

For  females,  however,  elimination  of  low  intelligence  sub- 
jects does  not  lead  to  unity  within  the  creativity  domain.  Mean 
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correlation  among  creativity  measures  is  .26,  with  only  three 
correlations  signf leant.    Correlations  among  the  Instances  and 
trees  measures  average  .*T?  (p  <  .02),  with  each  of  the  six  coef- 
ficients slightly  higher  for  the  restricted  group  than  was  the 
corresponding  coefficient  for  all  females*    Thus,  for  these  two 
procedures,  creativity  measures  show  somewhat  greater  coherence 
when  low  IQ  subjects  are  removed.    Correlations  of  the  Pictures 
test  with  Instances  and  Uses,  on  the  other  hand,  range  from  .18 
to  .37,  with  a  mean  of  .15.    They  are  thus  no  different  from 
correlations  obtained  across  all  females;  and  with  the  reduced 
sample  size,  none  of  the  coefficients  is  significant.  Finally, 
it  may  be  noted  that  creativity  measures  have  a  mean  correlation 
of  .07  with  MA,  and  no  correlations  are  significant.  Hence, 
the  positive  in te rc or re 1 at i on 3  for  Instances  and  Uses  are  again 
not  the  result  of  relationships  with  intelligence. 

Elimination  of  low  Intelligence  subjects,  then,  does  not 
produce  a  correlational  pattern  equivalent  to  that  found  by 
Wallach  and  Kogan.    Pictures  totals  correlate  with  MA  as  well  as 
with  other  creativity  measures,  in  boys;  they  fail  to  correlate 
with  Instances  and  Uses  in  girls. 

Involvement  in  the  task:.    These  data  leave  viable  the  pos- 
sibility that  the  creativity  dimension  is  a  meaningful  one,  but 
that  the  Pictures  test  is  an  inappropriate  measure  at  this  age. 
Some  evidence  for  dimensional  unity  may  be  seen  in  measures  of 
involvement  in  the  creativity  tasks.    Wallach  and  Kogan  have 
proposed  that  one  aspect  of  creativity  is  a  high  degree  of  In- 
volvement, with  unwillingness  to  relinquish  a  problem  until  all 
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possibilities  have  been  exhausted*    It  may  be  that  the  children 
studied  will  show  consistency  in  their  degree  of  involvement 
from  one  creativity  task  to  another,  despite  failures  of  consis- 
tency in  response  product ion .    Such  a  finding  would  constitute 
evidence  for  the  presence  of  varying  degrees  of  a  disposition 
related  to  the  dimension  studied  fey  Wallach  and  Kogan,  and  would 
support  the  interpretation  that  failures  of  correlation  for  the 
Pictures  task  reflect  characteristics  of  this  task  rather  than 
the  absence  of  the  dimension. 

Involvement  In  the  taste  is  inferred  from  time  spent  in  res- 
ponding.   It  will  be  recalled  that  the  child  continued  in  the 
task  until  he  indicated,  for  each  item,  that  he  had  no  more 
responses  to  give.    The  child  with  greater  involvement  should 
continue  attempting  to  respond  for  a  longer  period  of  time, 
whether  or  not  he  can  fill  this  time  with  appropriate  responses. 

Time  was  recorded  in  ten-second  intervals  from  the  presen- 
tation of  the  item  until  the  end  of  the  last  interval  in  which 
a  response  was  given  (regardless  of  whether  the  last  response 
was  Judged  to  be  admissible )•    There  is  thus  some  necessary  de- 
pendence of  time  on  responding 5  but  this  dependency  is  slight, 
since  children  can  respond  at  greatly  different  rates. 

Time  in  task  varied  greatly  from  subject  to  subject.  When 
summed  over  all  items  in  a  procedure,  it  ranged  from  six  to  111 
ten  second  periods  for  the  Instances  test;  from  two  to  112  for 
Uses j  and  from  five  to  92  for  Pictures.    Medians  ranged  from  16 
for  Uses  to  21  for  Pictures,  and  were  highly  similar  across  sex. 
The  positive  skew  in  these  distributions  was  largely  eliminated 
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bv  the  log(X+l)  transformation,  used  ok 
relations  to  be  reported. 

Correlations  among  the  time  measures  are  presented  in 
Table  XIII,  separately  by  sex  and  with  breakdowns  into  low  and 
high  1Q  groups.    Totals  for  all  males  and  for  all  females  yield 
significant  correlations  among  all  three  procedures.    Mean  cor- 
relation is  .55  is  each  sex  (for  males,  p  <  .01}  for  females, 
p  <  .001), 

rately,  magnitudes  of  the  correlation  coefficients  are  comparable 
to  those  for  subjects  covering  the  whole  range  studied,  although 
with  reduced  sample  sises  three  of  twelve  correlations  fail  to 
reach  significant.    Thus,  time  spent  in  responding  to  the  ta3k 
vield3  a  measure  showing  greater  consistency  across  tasks  and 
IQ  range  than  is  shown  bv  response  totals  on  those  tasks.  The 
correlations  for  ©ales  with  IQ  below  100  are  particularly 
striking.    For  these  subjects  correlations  between  totals  on 
Pictures  and  those  on  the  other  creativity  procedures  were  all 
negative,  ranging  from  -.01  to  -.41,  and  with  a  median  of  -.27. 
nonetheless,  time  on  the  Pictures  te3t  has  positive  correlations 
on  the  order  of  .5  with  time  for  Instances  and  Uses. 

Time  in  task  is  not  a  function  of  intelligence  level.  For 
females,  correlations  between  log  time  scores  and  MA  range  from 
.07  to  .09.    For  males,  negative  correlations  on  the  order  of 
-.30  are  found  for  Instances  and  Uses,  while  the  correlation  for 
Pictures  is  .13. 

Correlations  between  time  and  response  totals  are  given  in 
Table  XIV.    The  highest  correlations  are  those  between  measures 
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derived  from  the  same  procedure,  but  time  for  each  procedure 
generally  shows  a  substantial  relation  to  number  of  responses 
produced  on  each  other  procedure.    For  males,  the  sole  excep- 
tion to  this  pattern  is  the  failure  of  response  totals  on  Pic- 
tures to  correlate  with  time  measures  derived  from  Instances 
and  Uses.    The  same  failure  appears  for  females,  but  only  for 
unique  responses  to  Pictures. 

Time  in  task  is  thus  highly  consistent  across  all  three 
tasks,  and  shows  substantial  correlation  with  response  totals 
for  two  of  them.    These  results  suggest  that  a  common  dimension 
underlies  performance  on  the  creativity  tasks,  although  this 
dimension  is  not  clearly  manifested  In  response  totals  on  Pic- 
tures. 

The  persistence  interpretation.    An  alternative  interpreta- 
tion suggested  by  the  results  presented  above  must  be  considered. 
Given  the  lack  of  control  of  time  spent  in  responding  to  the 
creativity  tasks,  and  the  generally  positive  correlations  be- 
tween time  and  response  totals,  it  might  be  argued  that  high 
response  totals  are  simply  a  function  of  persistence  in  the  task. 
It  is  clear  that  no  complete  separation  between  "persistence" 
and  "creativity"  as  interpretations  of  high  totals  can  be  made, 
since,  in  Wallach  and  Kogan*s  formulation,  the  tendency  to  stsy 
with  the  task  until  exhausting  its  response  possibilities  is  an 
integral  part  of  creative  performance.    However,  it  is  reason- 
able to  ask  whether  creativity  totals  represent  "nothing  butt? 
the  tendency  to  persist  in  the  creativity  task ;  or,  indeed,  the 
tendency  to  persist  in  any  task. 
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Evidence  that  creativity  totals  do  not  result  from  a  gen- 
eral tendency  to  persist  comes  from  correlations  with  time 
spent  In  the  drawing  task*    Here,  time  was  measured  in  seconds 
from  completion  of  the  instructions  until  the  subject  indicated 
that  his  drawing  was  finished.    It  ranged  from  26*  seconds  to 
twenty  minutes,  with  a  median  of  118  seconds  for  boys  and  142 
seconds  for  girls. 

For  each  sex  rank  order  correlations  were  computed  between 
drawing  time  and  total  fluency  score  on  each  of  the  creativity 
measures,    These  correlations  ranged  from  -.11  to  .13,  with 
a  mean  of  ,01.    There  was,  then,  no  general  "persistence"  ap- 
pearing in  both  the  creativity  measures  and  the  drawing  pro- 
cedure, although  these  situations  are  similar  in  their  open- 
endedness  and  lack  of  time  constraints. 

There  Is  also  some  evidence  with  regard  to  persistence 
specific  to  the  creativity  tasks.    This  is  obtained  for  the 
Instances  procedure,  where  the  fluency  score  was  recalculated 
deleting  all  responses  occurring  more  than  two  minutes  after 
the  introduction  of  each  item.    The  two  minute  time  limit  was 
chosen  since  It  has  been  used  frequently,  particularly  In 
Guilford's  batteries.    If  fluency  within  this  time  period  cor- 
relates with  total  fluency  for  Instances,  persistence  will  not 
account  for  response  totals. 

Correlations  were  obtained  separately  by  sex  for  those 
below  an  I©  of  100  and  for  those  of  100  or  better.    Number  of 
admissible  responses  within  the  first  two  minutes  of  responding 
had  correlations  with  total  admissible  responses  ranging  from 


.80  for  low  IQ  females  to  .89  for  high  ic  sales.    Fluency  with 
time  restricted  also  showed  correlates  with  total  fluency  on 
the  other  two  creativity  procedures  that  were  highly  similar 
to  those  obtained  without  the  tisse  restriction.    The  mean  dif- 
ference in  correlations,  when  restricted  fluency  13  substituted 
for  total  fluency,  was  .05  for  the  ist&le  groups  and  .02  for  fe- 
males* 

There  is  clearly  a  need  for  better  evidence  here.  Such 
evidence  as  there  is  suggests,  though  it  does  not  compel,  the 
conclusion  that  neither  general  nor  tssk -specif ic  persistence 
is  sufficient  to  account  for  number  of  responses  produced  in 
the  creativity  procedures.    It  appears,  then,  that  time  spent 
is  responding  on  the  creativity  tasks  is  a  correlate  rather  than 
a  determinant  of  high  fluency  totals  on  the  Instances  and  Uses 
procedures . 

Response  quality.    Several  additional  analyses  of  scores 
derived  from  creativity  measurement  were  conducted 6    one  of 
these  concerned  the  degree  of  consistency  shown  by  subjects  in 
the  number  of  unacceptable  responses  given,  and  the  relation- 
ship of  these  totals  to  creativity  and  intelligence  measures* 
For  each  sex,  number  of  bizarre  and  incomprehensible  responses 
and  number  of  repetitions  had  consistently  positive  correlations 
within  and  between  tastes  *    Total  responses  rejected  intercor- 
related  significantly  across  all  three  tasks  for  females,  and 
had  two  of  three  correlations  significant  for  aales,  all  at 
the  .01  level  or  better.    Each  of  these  totals  was  negatively 
correlated  with  HA,  with  coefficients  ranging  from  -»2T  to  -.6l 
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for  sales,  and  from  -,23  to  -*30  for  females* 

number  of  responses  discarded  generally  showed  positive 
correlations  with  number  of  acceptable  responses  given,  These 
correlations  are  given  in  Table  XV*  for  total  acceptable  res- 
ponses and  for  total  responses  discarded j  the  correlations  were 


similar  when  unique  and  nonunique  responses  were  considered 
separately,  and  when  repetitions  and  other  unacceptable  responses 
were  separated ,    Por  .pales,  responses  discarded  on  each  test 
yield  positive  correlations  with  admissible  responses  given  for 
Instances  and  Uses,  while  showing  no  such  relations  to  number 
of  acceptable  responses  given  on  the  Pictures  test*    For  females, 
however,  all  correlations  are  positive,  and  admissible  responses 
on  Pictures  have  consistently  high  correlations  with  responses 
rejected. 

Positive  correlations  between  number  of  acceptable  res- 
ponses and  number  of  unacceptable  ones  could  indicate  that 
children  who  achieve  high  scores  on  creativity  instruments  do 
so  because  they  give  many  marginally  acceptable  responses ;  that 
is,  that  quality  and  productivity  will  be  negatively  related* 
To  test  this  possibility,  an  examination  was  made  of  responses 
to  the  TJses  test,  whose  items  are  most  susceptible  to  objective 
scoring  for  quality. 

One  index  to  low  response  quality  is  the  percent  of  res- 
ponses given  which  represent  use  of  the  object  in  highly  con- 
ventional ways.    Thus,  there  are  a  number  of  uses  for  a  knife 
that  involve  cutting,  slicing,  or  spreading  food*    In  the 
scoring  employed,  **cut  meat*'  and  "cut  butter"  were  counted  as 
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distinct  responses  for  the  total  fluency  score,  while  "cut  a 
banana,'*  which  was  given  by  only  one  child,  received  credit  as 
a  unique  response  as  well.    If  high  scores  are  derived  fro© 
greater  listing  of  uses  Halted  to  such  conventional  categories, 
then  they  are  an  indication  of  production  we  may  not  wish  to 
call  creative. 

Responses  falling  into  the  most  frequent  category  employed 
were  summed  across  the  four  subparts  of  the  Uses  test.  These 
categories  were,  for  newspaper,  uses  related  to  information  ex- 
change (reading,  looking  at  pictures,  use  as  TV  guide,  advertising 
things  for  sale) 5  for  knife,  uses  related  to  foods  for  cup, 
things  related  to  drinking  or  containing  liquids;  and  for  coat- 
hanger,  uses  concerned  with  hanging  clothing  or  other  objects. 
Across  all  subjects,  these  four  categories  accounted  for  41.8$ 
of  all  acceptable  responses,  including  60.7$  of  nonunique  res- 
ponses and  of  those  that  were  unique.    Ho  differences 
appeared  in  these  pereents  between  males  and  females,  or  between 
more  and  less  intelligent  subjects.    Of  primary  interest  here, 
the  fluency  total  on  Uses  was  uncorrelated  with  percent  of  res- 
ponses falling  into  these  four  categories.    The  correlation 
was  -.07  for  males,  and  -.09  for  females. 

Thus,  high  scores  do  not  represent  a  tendency  to  give  more 
responses  belonging  to  highly  common  categories.    All  subjects 
give  many  such  responses,  but  totals  evidently  depend  on  the 
number  of  responses  given  exclusive  of  these  categories . 
Further,  greater  fluency  is  associated  with  a  greater  proportion 
of  responses  which  are  both  unique  and  acceptable.    For  the 
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various  procedures,  correlations  between  total  admissible  res- 
ponses and  percent  unique  responses  range  from  ,23  to  .62. 
Mean  correlation  is  ,48  for  males  and  A5  for  females  (p  <  ,01 
in  each  case).    It  appears,  then,  that  high  response  totals  are 
not  the  result  of  giving  many  marginally  acceptable  responses. 

Category  scoring.    A  more  intensive  examination  was  made 
of  the  relation  between  number  of  responses  and  number  of  cate- 
gories employed  on  the  Uses  procedure  „    It  was  found  that  most 
responses  given  could  be  placed  in  one  of  a  few  categories.  For 
"uses  for  a  cup,"  for  example,  six  categories  were  sufficient — 
uses  related  to  drinking;  use  as  container  {other  than  for 
liquids);  use  as  a  toy*  use  as  a  weapon;  use  for  or  in  decora- 
tion? and  household  uses.    This  latter  category  may  be  more  com- 
prehensive than  the  others;  but,  since  few  subjects  gave  jsany 
responses  falling  into  this  category,  no  further  differentiation 
appeared  to  be  necessary. 

'Eable  XVI  presents  correlations  based  on  the  category 
scoring  performed  by  the  author;  scores  derived  by  an  indepen- 
dent judge  following  his  rules  correlated  with  his  at  .89  for 
males  and  .86  for  females.     For  males,  number  of  categories 
employed  in  the  Uses  procedure  is  substantially  correlated  with 
totals  on  Instances  and  uaes  for  high  and  low  IQ  subjects,  while 
correlating  with  the  Pictures  total  only  for  subjects  with  IQ 
greater  than  100,    Correlations  with  MA  cannot  account  for  these 
relations*    For  females,  category  scores  are  more  test-specific, 
and  are  related  to  MA  as  strongly  as  to  fluency  totals  on  the 
other  procedures,    ^his  pattern  of  results  is  compatible  with 
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Table  XVI 
Category  So  ores  on  Uses 
Correlation*  with  Fluency  and  Mental  Age  Measures 


Group 

x 

Pictures 

Measures 
Instances 

Uses 

MA 

All  Males 

41 

32»b 

49*** 

45** 

07 

M,IQ  < 100 

11 

50 

-02 

K,IQ  *1O0 

30 

53** 

45* 

ia 

All  Females 

46 

-07 

23 

59*** 

52*** 

F,IQ  <10Q 

21 

-11 

29 

45* 

25 

F,IQ?100 

25 

89 

19 

67*** 

36 

a;Deeit&al  points  are  omitted* 


*  p  <  .05 
**  p  <  ,01 
***  p  <  ,001 
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that  seen  Id  the  fluency  intercorre lations.    For  sales  with  IQ 
over  100,  the  creativity  measures  hold  much  of  their  variance  in 
common,  regardless  of  the  scoring  employee! — fluency,  flexibility 
(number  of  categories),  or  uniqueness*    For  females,  creativity 
measures  are  less  strongly  related  to  one  another  than  Is  the 
case  for  males. 

Summary  of  creativity  results.    Inter Judge  agreement  on 
admissibility  of  unique  responses,  and  item-sura  reliability  of 
uniqueness  and  fluency  totals,  were  seen  to  be  adequately  high 
for  all  three  creativity  procedures  employed.    Response  totals 
bore  no  significant  relationship  to  age,  sex,  school,  or  socio- 
economic status  within  the  sample. 

For  the  sample  as  a  whole,  there  was  no  evidence  that  the 
creativity  measures  were  tapping  a  unitary  dimension  of  indivi- 
dual difference.    In  each  sex,  measures  derived  from  the  Instances 
and  Uses  procedures  were  strongly  related  to  one  another,  and 
were  much  less  strongly  related  to  convergent  intelligence;  but 
the  third  creativity  measure  was  virtually  independent  of  these. 
However,  there  was  some  support  for  the  interpretation  that  the 
failures  of  correlation  for  the  Pictures  measures  reflected  in- 
appropriateness  of  the  procedure  rather  than  lack  of  the  dimen- 
sion.   For  males,  response  totals  on  Pictures  were  seen  to  be  a 
joint  function  of  "creativity"  and  intelligence  when  low  IQ  sub- 
jects were  excluded  from  the  analysis.    For  both  sexes,  time 
spent  in  responding  on  the  creativity  procedures,  interpreted  as 
a  measure  of  task  involvement,  was  highly  consistent  across  all 
tasks.    Both  low  and  high  IQ  subjects  showed  this  consistency, 
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and  the  time  measures  were  strongly  related  to  fluency  totals 
on  the  Instances  and  Uses  procedures. 

The  time  and  response  correlations  do  not  imply  that  crea- 
tivity totals  result  from  either  a  general  or  a  task-specific 
tendency  toward  "persistence."    Time  spent  in  drawing,  another 
free  and  open-ended  procedure,  was  unrelated  to  response  totals; 
and  response  fluency  within  the  first  two  minutes  of  responding 
on  the  Instances  procedure  had  the  same  correlates  as  the  flu- 
ency measure  with  no  cutoff  time  imposed. 

Response  quality  was  examined  in  several  additional  anal- 
yses of  data  from  the  Uses  procedure.    All  subjects  were  seen 
to  give  many  responses  representing  highly  conventional  uses  of 
the  objects  employed;  but  greater  use  of  conventional  categories 
did  not  account  for  higher  fluency  totals.    Rather,  greater  flu- 
ency was  associated  with  giving  proportionately  more  responses 
which  were  both  unique  and  appropriate.    Finally,  for  males, 
number  of  categories  employed  had  correlates  similar  to  those 
of  the  fluency  totals  for  the  Uses  procedure.    For  females,  this 
generality  did  not  obtain,  but  greater  fluency  on  Uses  was  as- 
sociated with  the  use  of  a  greater  number  of  categories.  In 
both  sexes,  then,  there  is  some  evidence  that  greater  fluency  i3 
associated  with  greater  diversity  and  uniqueness  of  response, 
rather  than  resulting  from  extensive  listing  of  highly  conven- 
tional or  marginally  relevant  responses. 
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Re  flee  t  Ion  — Irapu  Is  i  vi  ty 

In  this  section  the  reflection — Impulsivity  results  are 
presented.    Discussion  of  relations  of  Impulsivity  to  the  crea- 
tivity findings  is  deferred  to  the  section  following* 

It  will  be  recalled  that  two  different  administration  con- 
texts were  employed  in  measuring  reflection — impulsivity. 
Matching  Figures  1  and  2,  the  procedures  most  similar  to  those 
used  by  Kagan,  were  given  under  "evaluative"  conditions — the 
subject  was  informed  whether  his  response  was  correct,  and  a 
prise  was  apparently  contingent  on  a  high  proportion  of  correct 
responses.    On  the  other  hand,  the  usual  8 permissive0  atmosphere 
obtained  for  the  administration  of  Forms  A  and  B  of  the  PFVT, 
and  for  the  Dots  procedure.    Here,  praise  and  encouragement  were 
liberal;  there  was  no  feedback  as  to  errors,  and  no  contingency 
of  prize  on  performance .    It  was  hypothesized  that  some  subjects 
would  perform  differently  under  these  contrasting  conditions, 
while  others  would  be  unaffected.    Nonetheless,  if  reflection — 
impulsivity  represents  a  pervasive  dimension  of  individual  dif- 
ference, latencies  should  be  intercorrelated  across  all  measures; 
though  the  greatest  consistency  may  emerge  for  tests  given  In 
the  same  context. 

Response  time  distributions  from  the  five  tests  of 
reflection— Impulsivity  were  converted  to  normalized  T  scores 
with  mean  of  50  and  standard  deviation  of  10.  Normalization 
and  all  correlational  analyses  were  performed  separately  for 
males  and  females.    Median  tests  on  the  raw  data,  however, 
showed  no  sex  differences  for  the  latency  scores,  and  only  one 
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significant  difference  on  error  scores:  females  made  signifi- 
cantly fewer  errors  than  ©ales  on  the  Bots  test  (p  <  .01), 

Correlations  assong  latencies  are  presented  In  Table  XVII 
for  males  and  <£able  XVIII  for  females.    Elegit  of  ten  intercor- 
relations  are  significant  for  males,  with  a  mean  intercorrelatlon 
of  .38  (0  <  .05),    for  females,  seven  of  ten  are  significant, 
and  the  mean  is  .33  (p  <  .05).    These  correlations  are  of  the 
same  order  of  jaagnitude  as  those  presented  by  Kagao,  despite 
the  context  differences  and  the  emoloy^ent  here  of  three  untested 
measures  which  are  phenotypioally  quite  different  frora  those 
used  earlier. 

It  is  apparent  that  imoulsivity  into rcorrelat ions  are  not 
a  function  of  relationships  «ith  Intelligence,    For  males,  mean 
correlation  with  814  is  .13  and  no  correlations  are  significant j 
scan  correlation  is  .20  for  f series ,  with  two  correlations  sipii- 
f leant. 

For  each  sex  the  highest  correlation  is  that  beti*een  the 
t*o  measures  given  in  an  evaluative  context.    Hatching  Figures 
1  and  2  are  correlated  at        for  males  and  .57  for  females 
(p  <  .001  for  each  sex.).    Since  these  testa  are  also  those  that 
are  most  similar  to  the  ones  previously  usee,  however,  the  higher 
correlations  may  simply  be  a  function  of  greater  reliability* 
ftiat  this  is  the  case  may  be  indicated  by  the  correlations  ac- 
ross contexts.    For  sales,  mean  correlation  among  the  three 
(new)  measures  administered  in  a  permissive  context  is  .36", 
*hile  that  between  contexts  is  .35.    For  females,  the  means  are 
.38  and  .2?*    Measures  administered  in  a  permissive  setting, 
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then,  correlate  with  those  given  under  evaluative  conditions  to 
about  the  same  degree  that  they  correlate  with  one  another. 
Moreover,  if  the  subject's  normalized  latencies  are  averaged 
across  tasks  within  a  context,  greater  reliability  of  measure- 
ment leads  to  across -context  correlations  of  .52  for  males 
(p  <  .001)  and  .38  for  females  (p  <  .01). 

For  neither  sex  does  latency  of  response  increase  with  age, 
when  mean  normalized  latencies  for  tests  given  in  the  same  con- 
text are  ©©spared  by  median  test.      Impulsivity  intercorrelations, 
however,  tend  to  be  higher  for  older  than  for  younger  children. 
Mean  correlation  is  .35  for  younger  males  (less  than  72  months 
of  age),  and  .43  for  older  males.    For  females  it  is  .25  for 
subjects  under  70  months  of  age,  and  .40  for  those  above  70. 
None  of  these  differences  is  significant, 

latencies  do  not  differ  when  subjects  above  and  those  be- 
low the  median  IQ  are  compared  by  median  test.    For  males,  mean 
impulsivity  intercorrelation  is  .27  for  subjects  below  the  median 
IQ  of  105,  and  .42  for  those  above.    For  females,  mean  correla- 
tion is  .39  for  those  below  101,  the  median  IQ,,  and  is  .30  for 
those  above,    "These  differences  also  are  not  significant. 

Kagan  has  reported  negative  correlations  between  number  of 
errors  on  impulslvity  measures  and  both  latencies  and  IQ  scores, 
Error  scores  were  available  on  three  of  the  five  measures  em- 
ployed—Dots, and  the  two  Matching  Figures  tasks.    For  each  sex, 
these  errors  showed  weak  positive  intercorrelations,  with  two 
of  three  correlations  significant  for  raales  and  none  significant 
for  females.    Of  the  fifteen  latency-error  correlations,  all 
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were  negative  for  males,  with  five  significant;  for  females, 
twelve  of  fifteen  were  negative,  two  of  them  significantly  so. 
The  best  indication  of  latency-error  relationship  may  come  from 
the  correlation  between  mean  latency  and  mean  error  taken  across 
all  available  measures.    This  correlation  is  -.44  for  males 
(p  <  .01)  and  -.35  for  females  (p  <  ,05)*    'Sius,  when  reliability 
of  measurement  is  increased  by  averaging  scores  from  the  indi- 
vidual tests,  a  substantial  negative  correlation  between  time 
and  error  scores  is  obtained. 

Errors  had  negative  correlations  with  mental  age  scores. 
These  correlations  are  low  for  males,  averaging  -.15  and  with 
none  significant.    Ifoey  are  stronger  for  females,  averaging  -.33 
and  with  two  significant.    The  average  error  score  had  a  signi- 
ficant negative  correlation  with  mental  age  in  each  sex— 
-.32  for  males  (p  <  .05),  and  -.46  for  females  (p  c  .01). 

These  correlations  provide  additional  evidence  that  the 
reflection— impulslvity  dimension  can  be  measured  in  kinder- 
garten children,  and  that  it  contributes  to  task  performance  in 
the  same  way  for  these  children  as  for  older  ones.    Contrary  to 
prediction,  however,  there  is  no  indication  that  the  administra- 
tion context  affected  performance.    Besponse  latencies  in  a  sup- 
posedly "permissive"  context  correlated  with  those  from  an  evalu- 
ative context  to  the  same  extent  that  they  correlated  with  one 
another. 

It  is  possible  that  the  tasks  were  incompatible  with  the 
effort  to  establish  a  nonevaluatlve  setting.    In  both  Dots  and 
the  PPVT,  there  is  clearly  a  right  answer  for  each  item;  the 
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failure  to  Inform  subjects  of  their  errors  may  not  have  been  as 
Important  as  their  awareness  that  there  were  correct  and  incor- 
rect response  alternatives  available  to  them.    Informal  observa- 
tion of  subjects  suggested  that  this  was  not  the  case.  Subjects 
appeared  to  see  the  Matching  Figures  tastes  as  of  much  greater 
difficulty  than  the  others  on  which  impulslvity  was  measured; 
they  began  to  make  spontaneous  comments,  for  example,  that 
"This  game  Is  hard.*    Additionally,  impulslvity  measures  under 
nonevaluative  conditions  were  obtained  immediately  following  the 
creativity  assessment.  In  which  the  effort  to  establish  a  per- 
missive atmosphere  appeared  to  be  highly  successful.    The  evi- 
dence presented  seems  most  compatible,  then,  with  the  conclusion 
that  the  child1 s  reflectiveness  or  impulslvity  Is  not  affected 
by  differences  between  the  permissive  and  evaluative  contexts  of 
test  administration. 

Creativity  and  Impulslvity 

No  overall  relationships  were  found  between  impulslvity 
scores  and  either  time  or  response  measures  on  the  creativity 
procedures.    No  such  relationships  had  been  anticipated 5  rather, 
predictions  were  made  for  several  subgroups  derived  by  joint  con- 
sideration of  creativity  and  intelligence  scores.    It  was  In- 
tended to  follow  wallach  and  Kogan's  procedure  of  splitting  the 
creativity  and  intelligence  distributions  at  their  respective 
medians  to  form  four  groups,  highs  and  lows  on  one  variable  by 
highs  and  lows  on  the  other.    However,  the  failure  of  creativity 
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measures  to  intercorrelate  over  the  whole  range  of  IQ  made  the 
use  of  a  composite  creativity  index  unacceptable.    It  was  also 
undesirable  to  discard  subjects  with  IQs  under  100  and  then  per- 
form median  splits  on  those  remaining,  although  this  procedure 
would  have  been  legitimate  for  males.    Aside  from  effecting  a 
substantial  reduction  in  the  number  of  subjects  available  for 
analysis,  this  procedure  would  lead  to  a  strange  conception  of 
a  "low  intelligence*  group:    low  intelligence  subjects  would  be 
those  of  a  middle  level  of  IQ  for  the  sample. 

Several  different  analyses  were  undertaken  in  an  attempt  to 
circumvent  this  difficulty*    la  one  of  these,  analyses  were  per- 
formed separately  for  each  creativity  procedure.    Within  each 
sex  the  uniqueness  and  total  fluency  scores  were  summed,  using 
weights  inversely  related  to  the  standard  deviations,  to  give  a 
weighted  creativity  score  for  each  of  the  three  procedures. 
Median  splits  on  these  scores  provided  high  and  low  creativity 
groups.    Subjects  were  also  grouped  by  three  levels  of  intelli- 
gence— those  with  IQ  below  100,  those  between  100  and  110,  and 
those  above  110.    Three  by  two  analyses  of  variance  of  the  vari- 
ous reflection — Impulsivity  scores  were  performed,  grouping  in 
turn  on  the  basis  of  each  weighted  creativity  3core,  and  using 
the  method  of  unweighted  means  (Snedecor,  19^6). 

The  results  of  this  analysis  were  almost  uniformly  negative. 
*Ehe  only  consistent  significant  relationships  with  latencies  ap- 
peared for  females,  where  higher  IQ  was  associated  with  greater 
reflectiveness  on  the  Matching  Figures  procedures.    None  of  the 
creativity  main  effects  were  significant,  and  only  one  creativity— 
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intelligence  interaction  reached  significance  for  each  sex.  Av- 
erage error  scores  tended  to  be  higher  for  low  IQ  females  in 
each  analysis,  though  never  significantly  soj  while  they  were 
higher  for  low  creative  males  In  each  case,  at  the  ,05  level  in 
one  analysis  and  the  .10  level  in  another. 

'Shi©  lack  of  consistency  and  significance  may  be  in  part 
a  result  of  the  siaa.ll  cell  sizes  resulting  from  sorting  41  or 
46  subjeeta  Into  aix  groups.    There  t.  additionally  a  lack  of 
reliability  of  creativity  groupings  effected  on  the  basis  of 
scores  on  Just  one  procedure. 

Score©  from  the  Instances  and  Uses  procedures  say  be  com- 
bined to  provide  a  more  stable  * creativity"  index,  since  these 
measures  are  substantially  intercorrelated  across  the  entire 
sample,    A  weighted  sum  of  the  four  measures  derived  from  these 
tests  (uniqueness  and  total  fluency  for  each  of  two  procedures) 
was  used,  with  a  median  split  providing  high  and  low  groups. 
Two  by  two  analyses  of  variance  were  performed,  splitting  IQ  at 
the  median  for  each  sex.    The  corresponding  two  by  two  analysis 
was  performed  using  the  weighted  sum  derived  from  the  Pictures 
test  as  the  basis  for  creativity  grouping,  and  forming  IQ  groups 
by  a  median  split. 

For  females,  there  were  no  significant  interactions  in  these 
analyses;  and,  with  the  exception  of  one  P  significant  at  the 
.05  level,  no  main  effects  of  creativity  or  intelligence.  For 
males,  however,  a  consistent  pattern  of  results  appeared  for 
analyses  using  the  Pictures  test  as  the  basis  for  grouping. 
Means  are  presented  in  l&ble  XIX,  and  summaries  of  the  analyses 
of  variance  in  Table  XX.    For  each  of  the  three  measures  adminis- 
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Table  XX 

Reflection— Irapulsivlty  for  Male  Subgroups 
Based  on  Pictures  Performance 

Summary  of  Analyses  of  Variance 


Procedure 


Source 


F 


Pots 


PFVT-A 


PPVT-B 


Matching 
Figures  2 


Matching 
Figures  1 


Intelligence 
Creativity 
Interaction 
Within  dells 

Intelligence 
Creativity 
Interaction 
Within  Cells 

Intelligence 
Creativity 
Interaction 
Within  Cells 

Intelligence 
Creativity 
Interaction 
Within  Cells 

Intelligence 
Creativity 
Interaction 
Within  Cells 


1 
I 
I 
37 

1 
1 
I 

37 

1 

1 
i 

37 

i 
1 
l 

37 

l 
I 
i 
37 


368.57 
59.12 

368.57 
88.89 

315,54 

9.32 
450.84 

87.96 
0.01 

0.26 
903.89 

9.20 

868.63 
6l  9 19 

117.19 
81.65 

389.67 
236.75 
137.30 
91.22 


4.15 
0.67 
4.15 


3.59 
0.11 

5.13 

0,00 

0.03 
10.67 


10.64 

0.75 
1.44 


4.27 
2.60 

1.51 


.05 
.05 

.05 

.01 
.01 


.05 
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tared  under  nonevaluative  conditions,  a  significant  Interaction 
between  creativity  and  intelligence  is  found.    The  interaction  is 
attributable  to  highly  impulsive  performance  by  subjects  in  the 
group  scoring  high  on  creativity  and  low  on  intelligence.  This 
group  continues  to  respond  lapulsively  on  the  Matching  Figures 
procedures,  but  here  the  other  group  of  subjects  low  on  intelli- 
gence also  tend  to  be  impulsive,  so  that  a  significant  effect 
of  intelligence,  rather  than  an  interaction,  is  obtained. 

A  similar  pattern  of  results  is  found  in  the  analyses  in 
which  the  Instances  and  Uses  procedures  are  used  as  the  basis 
for  grouping.    Here,  however,  none  of  the  interactions  are  signi- 
ficant; and  the  main  effect  of  intelligence  is  significant  only 
for  Matching  Figures  2  {P=10.92,  a f  =1/37,  p  C  ,01).    The  means 
are  presented  in  Table  XXI,  where  in  each  of  the  five  analyses 
the  "high  creative,  low  intelligence'*  subjects  have  latencies 
below  the  mean  for  the  sample  as  a  whole. 

It  had  been  predicted  that  subjects  high  on  creativity  and 
low  on  intelligence  would  show  Impulsive  performance  on  treasures 
obtained  in  an  evaluation -laden  context,  but  that  they  would  be 
less  impulsive  under  nonevaluative  conditions.    As  in  the  cor- 
relational analyses  reported  in  the  preceding  section,  there  is 
no  evidence  here  that  the  administration  context  affects  perfor- 
mance on  reflection—  impulsivity  we  a  sure  3.    Ho  group  showed  a 
substantial  or  significant  difference  in  mean  latency  of  response 
between  the  two  administration  contexts. 

The  most  straightforward  prediction  made  for  creativity — 
ifflpulsivity  relations  was  that  subjects  high  on  intelligence 
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and  low  on  creativity  would  constitute  the  most  reflective  sub- 
group,  and  that  they  should  fee  reflective  under  both  adminis- 
tration contexts.    Tables  XIX  and  XXI  provide  no  support  for 
this  hypothesis*    In  each  table,  males  high  on  both  creativity 
and  Intelligence  measures  are  more  reflective  than  those  high 
only  on  intelligence,  In  four  of  five  analyses  (though  these 
differences  are  small)*    For  females,  the  same  difference  is 
found  with  all  five  measures  for  both  creativity  groupings? 
again,  the  differences  are  insubstantial, 

fhe  major  relationships  predicted  between  the  creativity 
and  Impulsivity  results,  then,  fail  to  be  confirmed.    The  hypo- 
thesis of  greatest  reflectiveness  for  subjects  high  on  Intelli- 
gence but  low  on  creativity  was  not  supported  by  any  significant 
Pa,  and  was  contralndieated  by  such  trends  as  there  were  In  the 
data,    The  hypothesis  of  greatest  impulsivity  for  subjects  high 
on  creativity  and  low  on  intelligence  receives  some  support  for 
males,  though  not  for  females.    However,  significant  Fs  appear 
only  for  creativity  groups  based  on  scores  on  the  Pictures  test; 
and  then  only  when  IQ  grouping  is  accomplished  by  median  3plit. 
Moreover,  the  predicted  difference  in  performance  for  this  group 
across  contexts  of  test  administration  did  not  appear. 


CHAPTER  IV 
DISCUSSION  AUD  CONCLUSIONS 


Reflection— Impulsivity 

Clear  positive  results  were  obtained  for  the  reflection — 
lropulsivity  dissension.    Here,  measures  derived  from  Kagan»s 
perceptual  matching  tagfcs  intereorrelatea  strongly  with  several 
new  measures  which  conformed  to  his  definitional  requirements 
but  were  phenotypically  quite  different  from  his  tasks.  Laten- 
cies and  error  scores  exhibited  negative  correlations  with  one 
another,  as  in  Kagan's  studies,  and  showed  correlations  with  in- 
telligence comparable  to  his.    Within  the  sample,  age,  sex,  and 
IQ  appeared  not  to  affect  these  results,    There  is  support,  then, 
for  Kagan » s  interpretation  of  reflection — impulsivity  as  a  di- 
mension of  soise  importance  and  pervasiveness  for  ehildrens*  per- 
formance ;  and  there  is  evidence  that  it  is  a  meaningful  dimen- 
sion even  with  relatively  low  intelligent  children  as  young  as 
five  years  * 

There  is  no  evidence  that  the  context  of  test  administration 

influences  the  individual's  relative  reflectiveness  o£  impulsiv- 

ity.    Measures  obtained  under  supposedly  nonevaluatlve  conditions 

correlated  with  those  taken  under  evaluative  pressure  to  the 

same  degree  as  they  correlated  with  one  another.    These  correla- 

1*3 


tions  were  somewhat  lower  than  those  between  the  two  measures 
obtained  under  evaluative  conditions,  but  this  difference  is 
likely  the  result  of  greater  reliability  for  the  latter  tasks. 
It  remains  possible,  however,  that  intereorrelations  of  measures 
will  be  higher  in  general  when  the  evaluational  features  of  the 
situation  are  made  salient*    There  could  be,  then,  a  difference 
between  contexts  in  which  the  contribution  of  reflection— 
impulsivity  to  task  performance  is  greater  when  adequacy  of  res- 
ponse is  at  issue  than  when  it  is  not.    Latencies  would  be  more 
variable  but  not  systematically  different  in  a  permissive  atmos- 
phere.   This  possibility  cannot  be  tested  on  the  present  data, 
since  no  test  was  given  under  both  administration  contexts. 

It  will  be  recalled  that  four  possible  bases  for  individual 
differences  in  reflection — impulsivity  have  been  proposed  (pp. 
60-62).    This  study  px»ovides  a  little  evidence  relevant  for  the 
choice  among  them.    First,  there  is  the  possibility  that  greater 
reflectiveness  is  associated  with  greater  cognitive  maturity, 
and  thus  represents  level  of  development  rather  than  style  of 
information  processing.    On  this  hypothesis,  one  can  predict 
positive  correlations  between  reflection  and  both  age  and  intell- 
igence .    neither  relation  was  found — age  differences  in  reflec- 
tiveness did  not  appear,  and  the  correlations  between  latencies 
and  IQ  were  generally  nonsignificant.    However,  these  failures 
of  relation  are  not  conclusive.    It  may  be  argued  that  the  age 
range  in  the  present  sample  was  too  small  to  show  the  real  dif- 
ferences that  exist.    The  IQ  range  was  large;  but  here  it  is 
possible  that  verbal  intelligence  ia  not  the  appropriate  measure 
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of  cognitive  development — measures  like  those  employed  by  Piaget, 
or  even  a  performance  IQ  as  assessed  by  standard  intelligence 
tests,  might  differentiate  impulsive  from  reflective  individuals. 

Two  additional  proposals  are  based  on  the  consideration  of 
specific  motivational  variables.    The  impulsive  child  is  seen 
as  anxious  over  the  adequacy  of  his  performance,  responding  too 
quickly  in  order  to  terminate  anxiety;  or  the  reflective  child 
is  seen  as  highly  motivated  to  achieve,  withholding  response  to 
avoid  making  errors.    On  either  of  these  interpretations,  it 
may  be  predicted  that  the  evaluative  context  of  test  adminis- 
tration will  Influence  performance.    When  evaluation  of  res- 
ponse adequacy  is  made  salient,  individuals  threatened  by  eval- 
uation should  become  more  impulsive,  or  Individuals  desiring 
to  achieve  should  become  more  reflective,  relative  to  their 
performance  under  nooevaluatlve  conditions. 

Ho  direct  test  of  these  predictions  is  possible,  since  no 
single  measure  of  reflection  was  obtained  under  both  the  per- 
missive and  the  evaluative  conditions,  and  response  times  are 
not  comparable  across  tests.    The  intercorrelations  of  the  mea- 
sures provide  no  definitive  information,  since  the  pattern  of 
relations  Is  compatible  with  either  a  lack  of  systematic  change 
in  individual  performance  with  administration  context,  or  a 
systematic  change  in  which  either  or  both  extremes  of  the  dis- 
tribution become  more  extreme— either  of  these  conditions  could 
lead  to  no  change  in  magnitude  of  correlations  when  those  ac- 
ross contexts  are  compared  with  those  within  the  permissive  eon- 
text.    The  high  correlations  between  the  two  tests  administered 
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in  an  evaluative  context,  as  discussed  earlier,  may  be  simply 
a  function  of  greater  teat  reliability  (either  because  of  test 
content  or  because  of  the  larger  number  of  items  on  which  the 
total  score  is  based);  or  It  could  arise  because  of  a  larger 
performance  difference  between  "really  reflective"  and  "really 
impulsive"  individuals,, 

It  is  possible,  however,  to  consider  performance  differ- 
ences within  the  two  measures  obtained  under  evaluative  condi- 
tions.   Assuming  that  the  evaluational  context  is  most  salient 
to  the  child  on  trials  immediately  following  an  error  (since 
the  experimenter  informs  him  he  has  made  an  error  and  will  re- 
ceive no  marble  for  that  trial),  it  can  be  predicted  that  re- 
flective individuals  will  be  more  reflective  following  errors 
than  following  correct  choices,  if  reflection  represents  the 
desire  to  achieve %  while  impulsive  individuals  will  be  more  im- 
pulsive following  errors  than  following  correct  choices,  if  im- 
pulsivity  represents  anxiety  over  adequacy  of  performance.  For 
these  analyses,  reflective  and  impulsive  individuals  were  chosen 
by  median  split  of  mean  latency  on  the  three  measures  obtained 
in  the  nonevaluative  testing  context.    Data  for  males  were  com- 
bined with  those  for  females,  after  the  median  split  was  made, 
to  yield  41  reflective  and  44  impulsive  individuals.    Unlike  all 
previous  analyses,  raw  rather  than  normalised  latencies  were 
employed . 

In  each  test,  the  null  hypothesis  was  that  the  proportion 
of  individual©  showing  longer  latencies  on  trials  following 
erroneous  choices  than  on  trials  following  correct  choices  would 
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not  differ  from  .50,    For  individuals  identified  as  reflective, 
the  null  hypothesis  could  not  be  rejected:    On  MF2,  59^  of  the 
subjects  had  longer  latencies  following  errors  (z«l.ll,  n.s.); 
for  MF1,  6$$  of  the  changes  were  in  this  direction  (z»1.78, 
n.s.).    This  test  also  is  inconclusive:    it  could  be  that  the 
major  part  of  the  variance  is  carried  by  persons  rather  than 
situations;  or  that  evaluational  cues  are  highly  salient  for 
reflective  individuals  throughout  these  procedures,  leading  to 
a  "ceiling*  effect. 

Turning  to  those  individuals  classified  as  Impulsive,  there 
Is  at  last  some  evidence  which  is  unambiguous.    If  anxiety  over 
adequacy  of  performance  Is  important  for  them,  they  should  be 
most  impulsive  when  evaluational  cues  are  most  salient.    A  sig- 
nificant proportion  of  these  individuals,  however,  showed  longer 
latencies  on  trials  following  errors  than  on  trials  following 
correct  responses.    On  MF2,  86^  of  the  impulslves  became  less 
impulsive  (2*7.03,  P  <  .0001),  and  on  HF1,  Jk%  changed  toward 
less  itapulsivlty  (2*3. 51,  p  <  .0005),  after  errors.    Thus,  the 
anxiety  hypothesis  is  untenable  as  an  explanation  of  differences 
between  reflective  and  Impulsive  individuals. 

The  fourth  proposal  made  by  Kagan  for  a  basis  for  individ- 
ual differences  on  this  dimension  was  that  cognitive  ispulsivity 
is  a  special  case  of  a  more  general  disposition,  reflected  for 
example  in  high  gross  motor  activity  and  high  physical  risk 
taking.    Some  indication  of  generality  for  the  dimension  Is  pro- 
vided in  this  study— individual  differences  are  consistent  ac- 
ross a  range  of  ta3ks  greater  than  that  of  the  perceptual -matching 
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procedures  employed  by  Ka&anj  and  these  differences  appear  be- 
fore the  child  has  been  subjected  to  the  achievement  and  anxiety 
stresses  of  the  classroom.    The  proposal  of  a  constitutional 
base  for  this  generality  has  of  course  not  been  touched  on  by 
the  evidence  available  here. 

It  is  clear  that  direct  study,  rather  than  indirect  argu- 
ment, is  needed,    Kagan's  support  for  the  interpretations  he 
has  offered  is  as  Inconclusive  as  that  presented  here.  Anxiety 
over  adequacy  of  performance  appears  to  be  inadmissible  as  an 
explanation  of  the  differences  found %  none  of  the  remaining 
possibilities  deserves  either  acceptance  or  rejection  on  the 
basis  of  present  information.    The  best  guess  that  can  be  made, 
however,  is  that  the  dimension  has  a  degree  of  generality  not 
derivable  from  the  specific  motivational  or  maturational  vari- 
ables that  have  been  considered. 

Interpretations  of  Creativity  Results 

If  the  Pictures  test  could  be  ignored,  there  would  be  a 
strong  basis  for  claiming  that  the  creativity  dimension  measured 
by  Wallach  and  Kogan  was  reproduced  with  five  and  six  year  old 
children,  despite  the  differences  in  age,  intelligence,  and 
social  class  between  their  sample  and  the  present  one.  The 
eharaeteristies  and  correlates  of  performance  on  the  Instances 
and  Uses  procedures  appear  to  be  completely  consistent  with 
this  conclusion.    Unique  and  nonunique  response  totals,  for  ex- 
ample, were  highly  correlated  within  and  between  procedures. 
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fhey  had  low  and  even  negative  correlations  with  the  intelligence 
measure,  although  use  of  a  mental  age  index  on  a  test  of  verbal 
comprehension  gave  maximum  opportunity  for  positive  correlations 
between  "creativity"  and  "intelligence."    Within  the  procedures, 
hi$i  fluency  totals  were  associated  with  a  greater  percent  of 
unique  responses,  and  were  not  derived  by  exhaustive  use  of 
highly  common  categories*    Results  were  similar  across  sex,  and 
showed  no  great  differences  for  younger  versus  older  or  for 
brl^ater  as  compared  to  duller  children. 

Ignoring  the  Pictures  data,  it  would  also  be  concluded  that 
the  predictions  regarding  relationships  of  reflection — impulsivity 
to  creativity  and  intelligence  were  In  error.    These  data  pro- 
vided none  of  the  significant  Interactions  that  had  been  pre- 
dicted: for  males,  there  was  one  weak  trend  which  was  partially 
consistent  with  expectations  (for  highly  creative,  low  intelli- 
gent children);  but  this  trend  showed  no  significance  and  not 
even  complete  self-consistency. 

Both  positive  and  negative  conclusions,  then,  would  be  clear, 
though  not  necessarily  correct.    Data  from  the  Pictures  test, 
however,  force  consideration  of  several  alternatives,  with  re- 
liance on  evidence  which  Is  sore  indirect  than  is  to  be  desired. 
Because  of  this  Indirectness,  and  the  small  numbers  of  subjects 
involved  when  considering  subgroups,  interpretations  can  only  be 
regarded  as  suggestive.    Once  this  reservation  is  made,  it  will 
be  most  useful  for  future  research  efforts  to  consider  freely 
the  possibilities  raised  by  the  data  and  the  evidence  that  is 
relevant  for  each. 
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Ths  first  possibility  is  that  the  Instances  ana  Uses  mea- 
sures are  tapping  the  creativity  dimension  studied  by  Wallach 
and  Kogan,  and  that  the  failure  of  the  Pictures  measures  to  cor- 
relate with  these  follows  from  the  inappropriateness  of  the  test 
rather  than  from  lack  of  a  unitary  dimension.    It  is  clear,  as 
indicated  above,  that  Instances  and  Uses  are  measuring  something 
in  common o    Many  characteristics  of  the  data  from  these  proced- 
ures are  consistent  with  those  anticipated  if  what  they  are  mea- 
suring is  the  creativity  dimension.    Ifoeir  correlations  with 
time  in  task,  taken  as  a  measure  of  task  involvement,  appear 
also  to  be  compatible  with  this  interpretation. 

Moreover,  a  number  of  plausible  explanations  can  be  given 
for  the  failure  of  Pictures  measures  to  correlate  with  those 
from  Instances  and  Uses,  despite  the  presence  of  a  unitary  crea- 
tivity dimension.    One  possibility  which  was  raised  earlier  was 
that  high  response  totals  on  Pictures  demand  greater  convergent 
and  divergent  thinking  ability  than  do  high  totals  on  the  other 
procedures.    If  this  were  so,  Pictures  might  correlate  with  the 
other  procedures  only  with  a  high  ability  level,  so  that  per- 
formance Is  not  mainly  a  function  of  abstractive  ability.  Sup- 
port was  found  for  males,  where  substantial  correlations  with 
both  MA  and  the  other  divergent  thinking  measures  were  found 
when  low  intelligence  subjects  were  eliminated.    For  females, 
however,  Pictures  performance  was  not  strongly  related  to  any 
other  performance  either  across  all  subjects  or  for  the  more  in- 
telligent subjects  alone. 

This  failure  for  females  might  result  from  social- 
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psychological  rather  than  cognitive -structural  variables.  It 
has  been  often  remarked  and  occasionally  demonstrated  (e.g., 
McClelland  et  al,  1953;  Sears,  P.,  1962)  that  males  show  rela- 
tively greater  task  involvement;  females,  greater  orientation 
toward  approval  or  affiliation.    If  such  a  difference  were  ini- 
tially present  in  these  children,  it  sight  have  been  manifested 
in  performance  on  Pictures,  the  first  creativity  procedure  given, 
while  becoming  unimportant  on  the  second  and  third  creativity 
procedures  because  of  increasing  familiarity  with  the  game  and 
the  examiner*    In  short,  one  motivational  syndrome  might  initially 
have  been  relevant  for  females,  while  a  different  syndrome  was  of 
importance  for  performance  of  females  in  the  two  remaining  tasks 
and  of  males  in  all  three  tasks.    No  evidence,  however,  supports 
this  possibility.    There  are  no  sex  differences  in  response 
totals  for  Pictures,  and  there  are  correlations  on  the  order  of 
.5  between  time  measures,  interpreted  as  measures  of  task  in- 
volvement, from  the  various  creativity  tasks. 

It  has  also  been  proposed  that  performance  for  females  is 
more  a  function  of  the  form  of  the  test  (visual  or  verbal  stim- 
uli, written  or  spoken  responses,  etc.),  while  for  males  it  is 
more  a  function  of  kind  of  Information  processing  required 
(Guilford,  F&rrifield,  and  Cox,  196l ) *    Here  the  major  differ- 
ence in  task  form  is  that  between  Pictures  and  the  other  pro- 
cedures, with  abstract  pictorial  stimuli  in  the  former  and  verbal 
categories  ©r  concrete  objects  presented  in  the  latter.  Ad- 
ditionally, however,  responses  to  Pictures  and  Instances  may 
share  the  feature  that  the  appropriate  response  is  a  single  word 
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which  names  an  Instance  of  a  category;  while  for  Uses  responses 
are  more  often  phrases  and.  If  ttuses  for  a  newspaper*  ia  con- 
sidered a  category,  it  is  a  functional  one  rather  than  one  in- 
volving superord ins te -subordinate  relationships.    If  thi3  latter 
difference  affects  the  degree  of  relationship  between  tasks  for 
females  and  not  for  males,  some  plausibility  will  be  given  to  the 
proposal  that  the  figural -verbal  or  abstract -concrete  difference 
between  Pictures  and  the  other  procedures  might  also  have  done  so. 

For  all  fersales,  mean  correlation  among  the  unique  and  non- 
unique  totals  for  Pictures  and  the  corresponding  totals  for  In- 
stances is  .29  ( P5?« 05 ) i  with  Uses  it  is  .05.    The  corresponding 
mean  correlations  across  all  males  are  .08  with  Instances  and 
.05  with  0ses.    The  difference  for  females  is  consistent  with 
the  interpretation,  though  not  significant j  while  there  is  no 
difference  for  sales. 

There  ia  some  plausibility,  then,  for  the  proposal  that  task 
form  may  have  influenced  performance  on  Pictures  for  females 
while  not  for  sales.    This  explanation  may  be  coupled  with  the 
notion  that  for  gjales  Pictures  performance  is  a  joint  function 
of  creativity  and  intelligence  with  the  latter  predominating  in 
low  IQ  children.    Together,  these  interpretations  would  explain 
the  failures  of  correlation  between  Pictures  and  the  other  crea- 
tivity procedures,  despite  the  presence  and  unity  of  the  creati- 
vity dimension  studied  by  Wallach  and  Kogan. 

An  alternative  interpretation  of  the  creativity  results  is 
that  a  unitary  creativity  dimension  is  not  present,  but  rather, 
"visual*  and  n verbal"  procedures  measure  independent  abilities 


within  the  divergent  thinking  domain.    Guilford  has  suggested 
that  teats  with  f Igural  content  will  load  on  factors  parallel 
to,  hut  distinct  from,  those  loaded  with  verbal  (semantic)  con- 
tent (Guilford,  1959a ).    Ke  has  not  used  such  tests,  however, 
Torrance  has  used  both  verbal  and  nonverbal  procedures,  reporting 
low  correlations  between  domains;  but  in  his  studies,  unllice 
the  present  one,  tasks  with  nonverbal  stimuli  have  nonverbal  res- 
ponses as  well*  (Torrance,  1963)     Vlallaeh  and  Kogan  provide  the 
only  fully  comparable  data)  in  their  study,  no  visual -verbal 
separation  appeared. 

There  may  well  be  differences  with  both  age  and  intelligence 
in  the  f igural -verbal  relation.    It  should  be  noted,  however, 
that  the  present  difference  does  not  take  the  direction  predicted 
by  the  hypothesis  of  increasing  mental  "differentiation"  with 
age.    By  that  hypothesis,  cognitive  dimensionality  should  Increase 
with  age  (and  with  Intelligence).    Here,  it  appears  that  a  single 
process  serves  for  older  children  in  place  of  what  are  distinct 
and  relatively  independent  processes  in  younger  children. 

It  is  tempting  to  speculate  on  how  a  course  toward  decrea- 
sing dimensionality  could  proceed.    One  possibility  is  that  vari- 
ous pressures  during  development  lead  to  the  imposition  of 
greater  constraint  (e.g.,  motivational  and  stylistic  tendencies) 
on  Intellective  functioning,  so  that  such  differences  as  appear 
In  the  younger  children  are  later  of  relatively  minor  importance 
in  the  total  matrix  of  determinants  of  performance.    Another  Is 
that  storage  or  retrieval  processes  develop  so  that,  for  example, 
the  as  levant  associative  hierarchies  for  various  kinds  of  tasks 
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have  greater  similarity  in  tie  older  than  In  the  younger  child. 
A  third  is  that  figural  and  verbal  tasks  require  different  sub- 
processes  to  somewhat  different  degrees,  and  that,  ao  long  as 
these  subproeesses  are  Immature,  performance  on  different  tasks 
will  differ.    When  a  subprocess  has  reached  a  level  of  efficiency 
sufficient  for  the  tasks  contrasted,  however,  it  no  longer  plays 
a  differentiating  role  in  performance .    This  latter  is  another 
proposal  of  a  crucial  threshold  level,  analogous  to  the  hypothe- 
sis that  creativity  and  intelligence  are  independent  above  some 
minimal  level  of  intelligence}  here,  however,  development  with 
age  is  seen  as  important. 

These  possibilities  are  researehable,  though  not  easily 
ope rationalized.    For  the  present  it  can  only  be  pointed  out 
that  a  "real"  figural -verbal  distinction  is  possible  in  the 
children  studied,  and  that  such  a  distinction  in  five  and  six 
year  old  children  is  not  incompatible  with  the  absence  of  this 
distinction  in  older  or  brighter  children. 

Two  Interpretations  of  the  creativity  results  have  been  of- 
fered.   The  first  proposes  that  the  Instances  and  Uses  procedures 
measure  the  creativity  dimension  studied  by  Wallach  and  Kogan, 
and  that  the  Pictures  test  fail 3  to  correlate  with  these  because 
of  specific  characteristics  of  the  test.    The  second  suggests 
that  a  "real*  flgural -verbal  distinction  is  present  in  five  and 
six  year  old  children,  and  therefore  no  unitary  dimension  com- 
parable to  that  seen  In  older  children  Is  to  be  found.  Some 
plausibility  may  be  developed  for  a  third  alternatives  namely, 
that  It  Is  only  the  Pictures  procedure  which  taps  the  dimension 
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studied  In  older  children,  while  Instances  and  Uses  are  related 
to  a  wore  primitive  aspect  of  the  child's  functioning. 

Argument  for  this  position  mi$it  start  by  noting  that  both 
Instances  and  Uses  provide  the  subject  an  opportunity  to  achieve 
high  response  totals  by  use  of  many  associates  which  do  not  rep- 
resent new  or  unique  associations  for  him,    With  familiar  cate- 
gories on  Instances,  and  common  objects  on  Uses,  the  subject  may 
recount  present  perception  (for  Instances)  and  past  experience 
{for  both  procedures).    His  scores  will  then  depend  in  part  on 
the  richness  of  his  experience,  and  in  part  on  variables  deter- 
mining how  much  of  this  experience  he  is  willing  or  able  to  re- 
count,   Recounting  will  be  influenced  by  the  thoroughness  of  his 
search  and  by  the  efficiency  of  storage,    Most  of  these  variables 
are  not  ones  vihich  are  thought  of  in  ter&3  of  creativity. 

With  the  older  children  studied  by  Kallach  and  Kogan,  It 
may  be  that  responses  do  represent  recombinations  of  experience, 
and  that  unique  responses  for  the  sample  are  likely  to  be 
genuinely  novel  ones  for  the  subject— that  Is,  not  drawn  directly 
from  his  experience,  but  constructed  from  It,    Older  children  may 
accept  as  an  implicit  part  of  the  task  that  new  and  genuinely 
different  responses  should  be  given j  and  that,  for  example,  it 
is  not  fair  play  to  name  five  different  kinds  of  balls  for  round 
things,    Such  self -Imposed  censoring  seems  to  be  weak  or  absent 
in  the  younger  children,  where  many  responses  fall  into  highly 
conventional  categories,  and  many  are  given  which  appear  to  be 
bizarre , 

Only  on  the  Pictures  test  Is  it  impossible  for  high  scores 
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to  represent  how  mich  is  drawn  unaltered  fro®  sensory*  Categories 
here  are  abstract  and  unfamiliar,  so  that  it  is  unlikely  that 
any  list  of  exemplars  is  organized  in  memory  or  can  be  recovered 
by  scanning  limited  portions  of  storage.    It  is  quite  likely, 
then,  that  a  different  form  of  search  through  memory  is  required 
than  that  for  Instances  and  Uses.    The  fit  of  response  to  stimu- 
lus, also,  say  be  different— the  exemplar  must  conform  to  es- 
sential properties  of  the  stimulus |  it  can  be  equivalent  to  the 
stimulus,  but  not  identical  to  It,  since  nonessential  properties 
must  be  disregarded,,    The  child,  of  course,  must  determine  what 
are  the  essential  properties  of  stimulus  and  potential  responses. 

The  self -Imposed  censoring  engaged  in  by  older  children  may 
render  the  tasks  all  similar,  in  that  these  children  do  not  take 
the  opportunity  provided  by  some  procedures  for  extensive  un- 
altered listing  from  memory  or  perception,    Therefore,  they  may 
respond  to  all  tasks  by  use  of  the  same  processes  as  are  required 
by  Pictures,    For  younger  children,  on  the  other  hand,  there  are 
indications  that  censoring  is  weak  and  different  processes  may 
be  operating. 

It  follows  from  these  arguments  that  Instances  and  Uses 
may  measure  a  dimension  different  from,  thou^a  related  to,  that 
tapped  In  older  children.    Kieir  correlations  with  time  in  task, 
and  the  intercorrelations  of  time  measures,  suggest  that  this 
dimension  may  involve  a  disposition  toward  creativity.  With 
tasks  requiring  no  production  of  a  "new"  response,  but  only  a 
search  for  items  meeting  some  criterion,  this  disposition  is 
manifested  in  high  response  totals  as  well  as  in  long  involvement 
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in  the  taski  but  when  genuinely  new  integrations  are  required, 
it  is  sufficient  only  to  produce  involvement,  not  to  produce 
nigh  response  totals. 

There  is  no  direct  evidence  that  what  is  measured  in  the 
younger  children  is  basic  for,  or  related  to,  the  variable  studied 
with  older  ones.    Moreover,  no  evidence  has  been  cited  which 
compels  the  conclusion  that  the  Pictures  test  taps  what  is  mea- 
sured In  older  children*    The  only  basis  for  such  a  conclusion 
lies  in  the  significant  interactions  for  reflection — impulaivity 
when  IQ  and  Pictures  performance  are  the  bases  for  grouping. 
Despite  the  high  correlation  between  Pictures  scores  and  intelli- 
gence, the  small  group  of  sales  high  on  intelligence  and  low  on 
Pictures  totals  formed  the  group  of  males  most  impulsive  on  all 
five  measures.    This  finding  was  not  completely  consistent  with 
expectations  but  is  compatible  with  Wallaeh  and  Kogan ' s  descrip- 
tions.   With  the  Instances  and  Uses  procedures,  the  corresponding 
analysis  produced  no  significant  interactions,  merely  a  weak 
trend  corresponding  in  direction  to  that  for  Pictures.  The 
weakness  of  the  finding,  especially  considering  Its  failure  to 
appear  in  females,  cannot  be  overemphasized  5  but  it  is  most 
easily  explained  as  showing  the  beginning  of  appearance  of  the 
dimension  found  in  older  children. 

It  has  been  suggested  that  some  data  are  consistent  with 
each  of  three  possibilities:  a  unitary  creativity  dimension  is 
not  to  be  found  in  children  of  kindergarten  age;  the  dimension 
Is  present  and  is  measured  by  the  Instances  and  Daes  procedures, 
but  not  by  the  Pictures  test j  the  dimension  is  4ust  beginning 
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to  appear  in  the  saales  of  the  sample,  as  seen  in  the  Pictures 
test,  while  Instances  and  Uses  are  tapping  a  disposition  which 
may  he  ®ore  basic.    Longitudinal  study  will  be  important  in  dis- 
criminating afseng  these  possibilities.    Just  as  important  will 
be  the  examination  of  relationships  with  many  of  the  variables 
employed  toy  Wallaoh  and  Kogan, 

Conclusions 

the  present  experltsent  represents  a  "focus  gambling"  ap- 
proach to  problem  solving,  since  both  characteristics  of  the 
subjects  ana  variables  to  be  related  to  the  creativity  measures 
were  varied  from  the  preceding  "positive  instance,"  the  study 
by  Wallach  and  Kogan ,    It  will  be  necessary  to  examine  the  ef- 
fects of  age  and  intelligence  alone  before  definitive  conclu- 
sions as  to  the  role  of  these  variables  can  be  reached,  Like- 
wise, replication  with  older  subjects  will  be  necessary  before 
the  fate  of  the  * cognitive  control"  interpretation  is  entirely 
decided.    However,  some  conclusions  can  be  drawn  with  greater 
certainty  than  my  be  indicated  by  the  number  of  alternative 
interpretations  outstanding. 

First,  it  is  clear  that,  however  the  "creativity41  iseasures 
are  related  to  the  dimension  studied  by  Wallach  and  Kogan  and 
to  creativity  In  the  sense  of  significant  production,  they  are 
not  simply  unusual  or  low-quality  measures  of  intelligence. 
Instances  and  Uses  had  no  significant  positive  correlations  with 
a  verbal  comprehension  sues  sure,  either  across  a  range  from  below 
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average  to  well  above  average  intelligence,  or  for  a  subsample 
of  brighter  individuals*    Pictures  showed  positive  correlations 
with  mental  age  only  for  sales,  and  showed  additional  correla- 
tions not  derivable  from  its  relation  to  intelligence. 

There  is  strong  evidence  in  these  data  that  verbal  tests 
of  ideational  fluency  share  a  major  part  of  their  variance  with 
one  another.    Many  correlations  are  .5  or  higher,  whether  the 
measure  used  is  total  responses,  total  relevant  responses,  or 
a  breakdown  into  unique  and  nonunique  responses;  and  for  each 
sex,  overall  or  separately  for  subjects  of  higher  or  lower  intel- 
ligence.   It  is  clear,  then,  that  these  tests  measure  something 
in  common,  something  other  than  intelligence.    Ambiguity  resides 
in  interpretations  of  their  failure  to  relate  to  another  idea- 
tional fluency  measure,  which  differed  from  them  in  several  pos- 
sibly important  features:    in  requiring  greater  abstractive 
ability;  in  being  less  susceptible  to  response  production  through 
mere  recall;  in  using  figural  rather  than  verbal  stimuli  (or 
concrete  stimuli  which  could  easily  have  been  presented  verbally); 
and  in  being  the  first  of  the  creativity  procedures  administered. 
The  alternative  interpretations  of  the  creativity  results  largely 
reflect  assignment  of  different  weights  to  these  differences. 

fhere  is  justification  for  the  position  (Thorndike,  1963 ) 
that,  in  the  absence  of  evidence  that  the  fluency  procedures  are 
tapping  the  creativity  dimension  studied  by  Wallach  and  Kogan, 
a  less  pretentious  term  than  "creativity"  should  be  employed. 
Labeling  them  as  measures  of  "verbal  ideational  fluency"  and 
"figural  ideational  fluency"  would  involve  less  inference  as  to 
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the  role  of  what  they  measure  In  the  cognitive  processes;  but 
It  would  not  aid  In  discovering  this  role,    It  seems  extremely 
unlikely  that  what  they  measure  bears  no  relation  to  the  creati- 
vity dimension  found  In  older  children.    This  conclusion  is 
based  on  the  consistencies  of  characteristics  of  data  from  these 
procedures  with  expectations  based  on  Wallach  and  Kogan's  find- 
ings; and  is  supported  by  relationships  with  time  spent  in  task, 
interpreted  as  a  measure  of  involvement  specific  to  this  kind  of 
task.    There  is  no  certainty,  however,  as  to  what  is  the  form 
of  their  relation  to  the  creativity  dimension.    The  alternatives 
that  have  been  considered  are  of  two  classes.    First,  they  may 
taeasure  the  sasae  dimension  as  is  found  in  older  children.  "The 
same  dimension11  here  is  aost  simply  interpreted  to  ssean  that 
they  have  the  saoe  pattern  of  correlates  with  other  variables 
that  can  be  measured  at  each  age.    Second,  they  taay  measure  a 
dimension  which  Is  basic  to  the  dimension  found  later.  "Basic 
to"  can  mean  either  "prior  to,**  In  that  the  development  of  some 
processes  which  change  with  age  will  be  sufficient  to  produce 
the  correlational  patterns  found  by  tfallach  and  Koganj  or  it 
Ktay  mean  "necessary  but  not  sufficient, 41  if  for  example  a  high 
level  of  intelligence  as  well  as  development  with  age  is  neces- 
sary for  the  appearance  of  these  correlates . 

It  may  be  noted  that  little  attention  has  been  given  to 
the  possibility  that  intelligence  level,  rather  than  development 
correlated  with  age,  was  crucial  in  determining  the  pattern  of 
correlational  results.    This  possibility  should  not  be  ignored. 
However,  it  is  unlikely  that  a  higher  mean  IQ  for  the  sasjple 
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would  have  been  sufficient  to  produce  grossly  different  results. 
In  each  sex,  isean  IQ  for  groups  froia  which  low  intelligence  sub- 
jects were  deleted  was  about  111,    This,  is  lower  than  the  cutoff 
level  of  120  which  has  been  proposed  by  MacKinnon,  Roe,  and 
others}  tout  it  is  sufficiently  high  that  many  subjects  have  IQs 
close  to  or  above  120*    Hote,  also,  that  the  cutoff  level  proposed 
is  one  below  which  creativity  and  intelligence  measures  will  be 
substantially  correlated,  while  above  this  level  they  should 
show  independence.    It  is  clearly  not  the  case  here  that  diver- 
gent and  convergent  thinking  are  correlated  for  low  intelligence 
children  and  that  the  correlation  decreases  with  increasing  IQ, 
Rather,  differences  are  in  the  direction  that  creativity  mea- 
sures hold  less  variance  in  cosmic©  for  subjects  of  low  Intelli- 
gence, and  that  their  intereorrelations  increase  with  increasing 
IQ* 

As  in  Wallaeh  and  Kogan's  study,  no  direct  test  was  made  of 
the  assumption  that  the  use  of  a  permissive,  game-like  context 
for  creativity  measurement  is  crucial  for  results.    However,  re- 
search reviewed  in  the  introductory  section  of  this  paper  finds 
positive  correlations  between  convergent  and  divergent  thinking 
measures,  for  children  as  well  as  for  adults,  in  those  studies 
in  which  no  explicit  effort  to  produce  this  atmosphere  was  made. 
'Hie  administration  context  provides  the  most  obvious  distinction 
between  studies  finding  positive  correlations  with  IQ  and  studies 
not  finding  such  correlations;  there  is  fair  support  for  the  as- 
sumption, then,  but  direct  study  of  the  role  of  context  Is  called 
for. 

Mo  conclusive  evaluation  of  the  "cognitive  control0  model 
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can  be  made.    Small  sample  size,  especially  considering  the  pos- 
sibility of  sex  differences,  would  have  rendered  this  evaluation 
only  tentative  at  best.    Given  the  ambiguity  in  the  creativity 
results,  there  Is  little  justification  for  even  tentative  con- 
clusions.   Such  evidence  as  there  is,  however,  offers  no  support 
for  the  model.    Its  strongest  prediction  was  that  Individuals 
high  on  intelligence  and  low  on  creativity  should  have  the  lon- 
gest latencies  on  measures  of  reflection— impulsivity.    This  did 
not  appear  when  the  Pictures  procedure  formed  the  basis  for 
creativity  grouping,  or  when  the  Instances  and  Uses  procedures 
were  used  for  this  purpose.    Furthermore,  groups  formed  by 
splitting  subjects  into  those  spending  longer  and  shorter  time 
in  responding  on  the  creativity  procedures  failed  to  show  greater 
reflection  for  these  subjects.    In  all  of  these  analyses,  rather, 
the  most  reflective  subjects  were  those  high  on  both  creativity 
and  intelligence  measures.    Inis  finding  was  unpredicted  and  was 
not  supported  by  statistical  significance,  but  is  at  least  sug- 
gestive for  future  research. 

The  model  also  predicted  greatest  impulsivity  for  subjects 
high  on  creativity  bat  low  on  intelligence,  and  that  this  im- 
pulsivity would  appear  only  for  measures  obtained  when  cues  for 
evaluation  of  adequacy  were  salient.    There  was  no  evidence  that 
the  evaluative  as  opposed  to  permissive  context  influenced  im- 
pulsivity measures}  and  only  one  relatively  unstable  finding  of 
greater  impulsivity  for  this  group  of  subjects.    If  the  Instances 
and  Uses  procedures  are  measuring  the  "same"  dimension  as  that 
found  In  older  children,  then,  the  hypothesis  is  disconf irraed. 
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If  either  of  the  ether  explanations  of  the  creativity  results  is 
correct,  however,  the  assumption  has  not  been  adequately  tested. 
Besalts  involving  the  Pictures  test  suggest  that,  for  older  sub* 
jeets  for  whoa  Pictures  performance  is  related  to  other  creati- 
vity scores  and  not  to  IQ,  the  group  high  on  creativity  and  low 
on  intelligence  will  show  iapulsivity. 

Finally,  it  say  be  reiterated  that  there  was  no  difficulty 
in  replicating  Kagan's  reflection — impulsivlty  diisension,  or  in 
showing  its  relevance  to  a  wider  range  of  decision  tasks  than 
those  in  which  he  has  measured  it.    Since  these  children  are 
tested  before  they  have  been  subjected  to  the  anxieties  and 
achievement  stresses  of  t4ie  school  environment,  this  success  in- 
creases the  plausibility  of  one  of  the  four  alternative  explana- 
tions for  individual  differences  in  reflection — impulslvity  that 
Kagan  has  suggested— namely,  that  performance  in  these  cognitive 
^udgsental  tasks  is  one  facet  of  a  broader  disposition  manifested, 
for  exasple,  in  level  of  gross  &otor  activity  and  physical  risk 
taking*    How  pervasive  this  disposition  say  be  is  not  yet  clear, 
but  at  least  it  can  be  generalized  beyond  perceptual  matching 
tasks. 
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